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SUBJECT: Instruction Reports K-80-6, K-80-7, and K-81-3: The Basic User's 
Guide, User's Reference Manual, and Validation Repo-t for a Com- 
puter Program for Design and Analysis of Inverted-T Retaining Walls 
and Floodwalls (TWDA) 


UScneane der ik LARA 


All Corps Elements with Civil Works Responsibilities 


1. The subject reports document a computer program for analyzing and 
designing reinforced concrete retaining walls and floodwalls. This computer 
program was developed according to specifications provided by the members of 
the Computer-Aided Structural Figineering (CASE) Task Group for T-Walls. As 
is the goal with all CASE tasks, the intent is to make an organized, cost-~ 

effective computer solution available to the Corps' designers for use when 

the need arises. 


; 2. Engineers will be readily able to tell by the description of the program 
a and by the examples given in the reports of the applicability toward their 

3 needs. Detailed documentation of the program may be obtained from the 
Engineering Computer Programs Library (ECPL) of the U. S. Army Engineer 
Waterways Experiment Station (WES), Vicksburg, Miss. 


3. We strongly encourage the use of this program where applicable throughout 
the Corps. 
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walls and floodwalls founded on earth or rock. Its essential characteristics 
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k 
‘the program is divided into three major sections: the executive command 
phase, the stability group of modules, and the structural group of modules: 


as shown to be needed. Data lists may be entered interactively or in 
a data file. 


Design for minimum cost including excavation, backfill, slab concrete, 
and stem concrete, with inputred unit costs. Default is to design for 
minimum concrete volume. 


Multiple soils strata may be used as existing and/or backfill earth. 
Either Coulomb's equation or trial wedges may be used to get active 
earth pressures. 


Multiple slopes may be used to model existing and/or finished grade 
surfaces. 


Time-sharing printout is limited to the minimum needed by the user to 
make his design decisions. A full analysis report is available in an 
optional output file that may be listed on any terminal. 


The program is structured to permit easy updating as criteria change. 


Up to 10 load cases may be used. The user does not need to reeenter 
any data by hand into subsequent runs. 


The 1977 edition of ACI code 318 is used. Default procedures conform 
to the Corps of Engineers’ Engineer Manuals in effect in 1980. The 
user may, however, direct the program to change many of the standard 
procedures as needed. 


Earthquakes may be considered using an acceleration factor that is 
applied to the static load. 


Input data and output results may be displayed on a Tektronix 4014 
terminal. 


Multiple surcharges may be included in the data. 


The executive command phase is where the program starts executing and 
where is returns to after running the computational modules. Commands 
and data are entered in this phase of the program, 


The stability group of computational modules computes active earth 
pressures and determines overturning and sliding stability, A,/p 


The structural group of computational modules performs a stress analy- 
sis of the wal] or designs for minimum slab thicknesses. 


The philosophy of TWDA is to (a) ensure min/mum-cost adequate design based 
on current codes and criteria, independent of the user's experience, and to (b) 
promote the use of personal judgment and imagination through man-machine 
interaction.. eat te 
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PREFACE 


This report presents a validation of TWDA, a computer program for 
design and analysis of inverted-T retaining walls and floodwalls, by 
comparing computer program computations with hand calculations for a 
represe::tative set of test problems. TWDA is a product of the Computer- 
Aided Structural Engineering (CASE) Project of the Office, Chief of 
Engineers, U. S. Army (OCE), and of the Computer-Aided Structural Design 
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Dr. N. Radhakrishnan, Special Technical Assistant, ADP Center, assisted 
by Mr. Paul K. Senter, CADG. Mr. Donald L. Neumann was Chief of the 
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the members of the CASE Task Group on T-Walls and of LMVD's CASD 
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Stacey Anastos, North Atlantic Division 

Joseph V. Milliorn, formerly with the New Orleans District 
Raymond Veselka, Galveston District 


LMVD's CASD Committee 


Victor M. Agostinelli, LMVD (Chairman) 
Arvis R. Dennis, Vicksburg District 
Clifton C. Hamby, Vicksburg District 
Sefton B. Lucas, Memphis District 
Joseph Barber, Memphis District 


i 


et a ee es 


LMVD's CASD Committee (Continued) 


James G. Bigham, New Orleans District 

Joseph V. Milliorn, formerly with the New Orleans District 
James J. Smith, St. Louis District 

Thomas J. Mudd, St. Louis District 

James Cronin, St. Louis District 

Carlton Smith, St. Louis District 


OCE (DAEN-CWE-DS) Personnel 


Keith 0. O'Donnell, former Chief, Structural Engineering Section 
(retired) 

Donald R. Dressler 
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The hand calculations were performed by Messrs. Hamby, Price, and 
Veselka. The following WES personnel contributed to the coding of the 
program: Messrs. Price, Hall, Jones, Mosher, and George of the CADG and 
Messrs. Edward F. O'Neil III and Roy E. Campbell of the Structures Lab- 
oratory. Dr. William P. Dawkins, Oklahoma State University, and Dr. 
Michael W. O'Neill, University of Houston, contributed routines under 
contract to WES. 

A basic user's guide and a user's reference manual will also be 
published by WES on TWDA. Documentation of the program specifications 
is available from LMVD. 

Directors of WES during the development of this program were COL 
J. L. Cannon, CE, and COL N. P. Conover, CE. Technical Director was 


Mr. F. R. Brown. 
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CONVERS 1Gw FACTORS, INCH~POUND TO METRIC (SI) 
UNITS OF MEASUREMENT 


Inch-pound units of measurement used in this report can be converted to 


metric (SI) units as follows: 


Multiply By to Obtain 
cubic yards 0.7645549 cubic metres 
feet 0.3048 metres 
inches 2.54 centimetres 
pounds (force) 4.448222 newtons 
pound (force)-feet 1.355818 newton~metres 
pounds (force) per foot 14.5939 newtons per metre 
pounds (force) per square foot 47.88026 pascals 


pounds (force) per square inch 6.894757 kilopascals 


pounds (mass) per cubic foot 16.01846 kilograms per cubic metre 


square inches 6.4516 square centimetres 


VALIDATION REPORT: COMPUTER PROGRAM FOR DESIGN 
AND ANALYSIS OF INVERTED-T RETAINING 


WALLS AND FLOODWALLS (TWDA) 


CHAPTER 1: INTRODUCTION 


1-1 PURPOSE OF REPORT. The purpose of this report is to verify the 
accuracy of the computations performed by computer program TWDA 
(Program No. 713-F3-RO-027). 


SOURCES OF EXAMPLES. The examples presented herein are from 
three sources: 


Examples 1 and 3 from the Basic User's Guide.* 


Examples A and C from the User's Reference Manual.** 


A series of hypothetical problems. 


PRESENTATION 


Each example is presented in the following manner: 


a. 
b. 
Cc. 
d. 
e. 
f. 


Description of objectives of example. 
Preparation of data for program. 
Time-sharing terminal input/output. 
Report file from high-speed printer. 
Hand calculations. 


Comparisons and commentary. 


1-3-2 The first example is presented in more detail than the others to 

demonstrate the basic analyses and their methods of presentation. 
The rest of the examples are shown in only enough detail to demonstrate 
the particular additional feature(s) being tested in each example. 


* Price, W. A. et al. 1980. "Basic User's Guide: Computer Program 
for Design and Analysis of Inverted-T Retaining Walls and Floodwalls 
(TWDA)," Instruction Report K-80-6, U. S. Army Engineer Waterways 
Experiment Station, Vicksburg, Miss. 


ak 


1980. "User's Reference Manual: Computer Program for 


Design and Analysis of Inverted-T Retaining Walls and Floodwalls 
(TWDA),"" Instruction Report K-80-7, U. S. Army Engineer Waterways 
Experiment Station, Vicksburg, Miss. 
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CHAPTER 2: PROBLEM V1 


the Basic User's Guide; i.e., an analysis of a basic retaining 
wall with a sloping backfill and no water: 
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2-1-1 Load case 1 includes a homogeneous, cohesionless backfill over a 
cohesive subgrade in the consolidated, drained condition. 


2-1-2 Load case 2 is like load case 1, plus direct loads are applied to 
the concrete stem and heel. 


2-2 DATA PREPARATION. Chapter and paragraph references are to the 
Basic User's Guide: 
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* Subgrrde S43 fisk SPE3, Parsgr yh S-F-/ 


PT) 
deta BS, I Fosting Siig, 
kdl PHI cone esas PHESI “oss 


S?E3 /8 Oo 1/20 17 oO 
coring Pressures, pst 


Top surtsce | @ELESI | Top surdce | PELOSI chy 
Bws Bw/)| BWwz8uw/ CwsbwZ owshw2 é 5 


ABP3TN ABP3SEN A8P3TW ABPIEM EOS) 


3000 4600 Jooo 4600 0,00 
Bw Heel bocttii/ Cbecsuse Z,< C, or A is di ferene from 
the Sebgreh) | aes Lg i ; z reg bee! 

ve wrtr 


hist 
* ue Sor 
fname LO pars aes asi REA) Beetas RIAE/ memIN 


meee ee 


SPH!I oo ee > Ae, 12o 


Nae Cie. 4 ae ae 


| © b2%AzKl/ Cbavsis z cS o & s LKfarcae Shem 
te sebgnde ) peragraph P-1-2 6: 
Ns “x cf 
name Zc PHI7 eos eimas? 
SPT7 o 30 ° 120 
| : 2-3 
f sans _ ae ee peg Pie ER ee a Se bas re 


Sy ee 


Surcharge + Direcr Lords (paragraph 9-1-2 ) 
te Dats Lisk SCFO -- downward forces on Concrete 


lis name Lc PvS PvB Ov8 
lb/f L/h t} 
SCF) 2 c 1140.° Bo 


be Dade List SCFEH -- horizontal forces on concrefe 


list name CC PHL eEcPHL PH2 ELPH2 
7 a 4 
SCFH 2 400.0 $2.0 $00.0 79.0 


A& Dat2 lst SCWH-- distributed honzomts! lords 


listname LO WL ElwhsT erwsR] W3 we 
Sf $f 47 pst pst 


ScwH 2 200.0 87.6 BS.0 coe 


termi we 
hte fere 


Soil Kovtdotin: Design Parameters Lodate pit soe) 
Paragryf ons: 
Rk oad REV 20 nor needed beesuse 10 earthy vate 
CKeevs ore unteded 1a the problem 
Cl mA 4 aor perded Beeswse Ake defrvt? vole of / 
43 dee ep poste with 7° archiry aefjpe 3/tvaWmn. 


the hsp 19 20% weeded, 


e@ 


Dor? ist RRD 1s not appherhle p> wavest 19 *#1ON, $2 
, a7 
is nor nected , prrerd FZ 


Water_-osth no weiter, Mis 4S SEEP (pore. F671) 
and BOLL Cprre §~-2) my te omitted, 


Surcharges 77 Cui #4 710 Surcharges, the Ms?s 
described Min [220 290th 9-7 rm~% a be omitted. 


Lose PELE: Dre options! haw (ves dg 990, So ney Se 
omsired C paragraph y-l), 


Lvl) Ecrenictry , Pragryh SO 
Lrse Sota Jisds wrth nanvus $Segummng wrth WLla, 
s7 sn diny Lor “Wel Analysts us Omit hs? wear 
os Semy O-twne! whea Shere lt Ne keg. See 
[2ragryths FE- 204 FPR For defintsios: 


S184 ETS Tw2 sTR HWeEElw [<n becrteunt 


wom dada seers 


2m Feet fear Seer By, Tw2y T5Te 
# WA 87.5 2.0 Cc c 
list Bw Cw/, Bwe . &s 
pwmne Seer. for ABP3 3V tor AEP ZI QW Ozlevel 
© WLAP 1420 11.0 12.0 ro) 
2-5 
ams aan Bata + alle Scale Cage 


I'se MECLT2 NEElLW ANBELT/ 
Me Neches foo snches 


* WLAH 18.0 Ss 18.0 . 
Mealy est rbhshel in lsh WLA, so"%same” 


his TST T Ts 2 TsT@ %MSTPH ASTPA HSER 


of tate whee 106 FAs wnehes FO0% sas ee nf? 
Ye WLAS %12.0 o.oo 18.0 0.0 0.0 


Pie sepiriv«e do, 2/8 


lis B&7E/ TEXT TSs2 Twl Ts] 
99M fee sNches Seer 


ec eee 
oe een ee 


ways vse Tl BO 
tuhen there b& 270 brerk 


s e  Sloge onthe doe fofre 
Now see ad S28 bir WLos vS Needs or 42" ISTT volves 


I. OFS -O7E/ ® 87.5-72.5 = 15:0 beer bG4 

2. Poaregriph F*P 2 b C2) segs thor the deluie Sor 
TaZas ss (2 inches For hesghhe yw xo /$ L204, so Ok 
bother Aecciag tiem Wher, 


3, Note: LF this bie hol bern netted 1® weed bore geen 
entern/ thurs: 


sisk TM2AS TSC Ws7T PH NSTPO HS IPL 
Prnje . Unc hes snchei/ bo vi iia sas $4 Ww) Sa 
wilds 12.0 s S: Ss Ss 


CCN ee TW mp PaO 
(The dots dpe Now Lorde Fir (Node FA)--)4d Module WA 
eMorciag SHee/ FE BOIL sa 2 frees 


> Gar Cover & Sp 7-779, P2r2groph 5-9-2 s 
Delovit Viles arall aeceptesle, so Mone at these 
Sota hits weed do be vseds 


s 
g 


> Stem , Prrarph Pe dat 


list Loe.) ASTLST OA) WW ASTLSHC Lod, tw) 
IMME as Ds / 


S745 / o.7?9? / 0.79 


Only owe ose Of Abii Pitt is neoded beevuse fher 
/$ only ae /oger oF SAeel 10a +he heel-ade froec 


977 0/ becouse there a No £34 cot otf Pvnrs: 
> 3 Keg Y P2ragrieh T-F-4h; Tht fip- /3 Ro 
heeded! $ec2use there 44 7n0 hey. 
& Toe, Pragraph B-F—-S C2) A 


Locetm code LOCE/ Ot ed of fst. Only one 
/ayer OF SHee/ sn e7ch foce, 20 ced ofK Points; 


0 


J ish Log S7L877 
1S Lud ASTé8T(L0¢4mq) 40 ASTLBa(oS Mb) 


S728 / / O.779 / O-79 


re] Hee/, peregroph PIAS CB): 
Locotjen code or rd” Jor opi 94 cd of bose 
= Bwts 79794, Miscord deeik 
= ILS 41-999) 213.4979 —w 13 
/137 STLET L twQ ASs71g0(t0¢ LwB) 
fin bol LNA A oy (Loe LWA) a” 
S78 /3 / O.77 / O.77 


ee ee ee 


CNste porrgrph P-9-6 7.) 
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Conerete Analysis Porameders ) prregraph 8-10: 
The EP ae: Va/Uss re od) accepts be ,s0 Shose hits 
Cee, Crwd , S70) ore Nor needed. 


Actorrtic Aldernte Lood Cases py PT? graph TI 


‘Do noF use +h ‘= Zero for L/t2M Jn dopo hse cna; 


parg be porin bath bir 
Nie RATION FPCON CS7¢ Zeem 
nwme 3 fic ¥; ‘ J es ps! Oa / 


rae D D D Oo 
or lrterzed veh, 12 Moluh wA-- co this we 
Dida Fratsbed—— Per s0t0 dbs Lil Lorm: 
eee eeeeEeEEeEEeeEeEeE—EEEEEE 


1000 DN2zr- 


foro fn 
1020 R 
1030 WN 


10¢0 WACIE Gramece | -- CASTE RET Wale AWALYSTS 


2000 SSWHC O $7.29 60 
Zolo SsT Oo W#0 %100-0 


3000 SPEZ2 19.0 0,0 1240 17.0 %63000,0 $6000 
3000.0 $6000 60,0 


3010 SPH! © 36,0 oo 120,0 €¢ 0,o ¢ ¢ 
3020 SPT7 Oo 30-0 oo 120,0 


F000 WLA §87,5 24.0 ¢ ¢ 

FOIO WLAB NeS Med 12.0 O10 

$ol0 WH 18%.0 § Iho 

FO0IO WLS 12-0 0,0 170 070 919 © 
FO#FO WLAT 72-5 1.0 1002/0 0.0 1007/0 


$090 SMS | 6.99 1 6.99 
Sore $B 1 | 0.79 | 0,79 
Seto SB 19 t 0.77 4 0.79 


2-8 


Dew d2142 File hier 


/O/ro 


60060 
6010 
6020 
7000 


2 

SCFD 2 
SCFR 2 
SCWwH 2 
UPDATE 


ye edd loe/ e252 Zs 


C //#0.0 8.0 
4+20.0 92.0 $00.0 7%.0 
200.0 820 ¥i0 


Nome He revised Jot» Fike EXV 4 DT 
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DATA FILE: 


@LIET ExVi DAT 


Lon 
1a10 
oan 
1020 
109% 
enon 


E 1 ~- BREIC RETAINING bIALE ANALYST 
4 et 


2eno18 100.0 

and: 120.0 18.0 8.0 S0O0l0 4600.0 S000. te00.0 Bo. 
t,o oo o€ Ho Cc € 
1. tou. 

A0io WLRE a. 0 


40c0 WLAH 
S030 WLAS 
4030 hLAT 
re Soon 2TLt 
* S010 2TLE 


Whe ut Pn 
fy ut 100.0 


fu fi ome my 


1 DP | 


ON OB ci) tas 


: : QC ofidu,g 20 

ee soo, 0 hognosn Te.o 
ec, tt 25.0 

eH UPDATE 
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te AT a ale ee er 


2-3 TIME-SHARING TERMINAL INPUT/OUTPUT: 


eFORTRAN 
ePUN WEZLIB- ThA. F 


. 
ty 


FROGFAM TDA ~- 71%-F 
T-ALL DESIGN ANAL YS 
FEL 1.0 Au So 


‘PESPOND WITH * FOR ANY HELP™ 


ENTER UPDATE FILE NAME +? CRAP MAS 
TERY IUED 


FOF PEPDPT FILE: 

ENTEF NAME TO BE WED ON PEPORT FILE IDENT CARD. 12 CHAP. MA. 
ThA. PRICE 

ENTER YOUF MACON ACCOUNT NUMREF 

"908888 


ENTER NAME DF CONMAND-DATA FILE OF 
ENTER FA OCARPRIAGE FETURN IF COMMANDS APE TO RE ENTERED INTEPACTIVEL® 


SEAN L DAT 
PROCESSING DATA FILE... 


NOT ENOUGH VALUES ENTERED IN DATA LIST - SCH 
TRAILING VALUES S€T TO °C" 


32 UPDATE FILE PESET 
= DATA FILE PROCES ING DONE 
2 PETUPN TO INTERACTIVE INPUT q 


OMMAND 
“RLIN FR 


THE PESULTANT PATIO O.4139: FOr LOAN CASE 1 


THE PEZULTANT PATIO 


0.39145 FOR LOAD CASE @é 


FINAL FRC TOP OF I AFETY A6RINITT CLIDING = 1.u7. FOF LOAD CRATE 1 
By THERP FRICTION METHOT 
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Fila FROTOP OF IAFETY RORIN IT CLAD = u,s4s FOR LOAD CALE 
Ev THEAR FRICTION METHOD 


TOTAL CONCRETE VOLUME 33.38 C0 FT LFs+ FOP LOAD CATE 1 


i TOTAL CONCRETE YOLUME 


33,35 000 FT LF i+ FOF LORD CATE 


fu 


ENTER 1 TO 2€€ PLOT: OF THE DATA AND ANALY CES 
4 ‘MAKE HARD COPS REFOPE CAPRIAGE FETIIPN: 
{ OF © TO OMIT THE FLOT? 


va 


* UPDATE FILE PESET 


2 SCOMMAND-DATA FHATE ENTERED 

. ONMAND 

TRI hI 

= FEGIN MODULE WA 

ENTER 1 TO Z€E A TRBLE OF & AND ¥ CORNER COORDINATE? 


OF © TO CONTINUE bITHOUT ZEEING THE TABLE 
“1 


COOPDINATE: OF COPNER? OF WALL CFOl2-feC TION 


S-CODRDINATES ARE + TOWARD HEEL FROM BALTIC WORKING FOINT | BbiF. 
: V-CONPDINATES APE ELEVATION? 


FT. a " DELCRIFTION OF POINT 
5 1 ty ERLTIC WORKING FOINT = TOE-IINE OF TTEm TE 
oa é i EOTTOM OF TOE-:IDE FRCE OF 2 TEM «AT 7 > 
e 3 BETWEEN Til AND Tice OF TOR FACE OF 10t 

4 eee TOF OF TOEHT = AT OUTEF Endl OF THe 

Ss Ong TOE Ent OF ERLE = AT ETEL 

10 3. ooo HEEL ENT OF BALE 

11 TOF OF HEEL TE = TOF OF OUTER ENT OF REEL 

le J FOTTOM OF HEEL-7 IDE FACE OF -TEM 

poe 1.00 EOTTOM OF HEEL-lIDE TOF FRANEL OF <TEM 

14 tooonn 2 moe TOF OF HEEL-" ITE FREE OF ITEM 

S oe See Sree BOTTOM OF CUTOFF WeEL LUnner FE, 
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wa i 


TQ GET BEFAULT VALUE FOR “IFEM"> ANSWER NEXT QUESTIDN WITH A CARRIAGE RETURN: 


eee IFEM IS NOT DEFINED» SO “OU MUST 
ENTER © TO USE LDA CASES AS-IS 
OR 1 TO ALSO USE EM ALTERNATE SPECIAL LOADINGS 
cA CARRIAGE RETURN WILL INSERT THIS DEFAULT 
VALUE OF 1) 


oR ? FOR MORE INFORMATION 
or C TO CONTINUE DATA CHECK WITHOUT COMPUTATIONS 
GR * TO ABORT THE MODULE 


70 


“ 


BEGIN STRESS ANALYSIS 


o 
3 fe 


ENTER T TO GET THE ANALYSIS RESULTS AT YOUR TERMINAL 
GR R TO PUT THEM IN THE REPORT FILE 
GR & TO PUT THEM BOTH PLACES 

7B 


ENTER THE LOAD CASE NUMBER YOU WANT ANALYZED 
OR A ZERO FOR ALL LOAD CASES IN DATA LIST “CASE” 
OR « TO STOP THE MODULE 

70 


o 
3S 


BEGIN STEM STRESS ANALYSIS 


SELECT TYPE Cs S» OR F ANALYSIS FOR STEM (OR 7» Ns Rs OR ©): 


ANALYSIS TYPE SELECTION: 


ENTER C FOR ANALYSIS AT CRITICAL SECTIONS 
OR < FOR ANALYSIS AT SELECTED LOCATIONS 
OR F FOR ANALYSIS AT 1-FOOT INTERVALS 
qr 7 Td SEE A LIST OF CRITICAL SECTIONS 
OR N TO GO ON TO THE TOE 
OR RP TO RESTART MODULE WA TO TAKE ANOTHER LOOK AT SOMETHING 
OF « TO STOP THE MODULE 
SHERR MOMENT CRITICAL SECTION LOCATIONS 
s ® BETWEEN TOP & BOTTOM PANELS ON HEEL-SIDE FACE «POINT 13) 


x AT THE BASE 
ALTERNATE LOCATIONS: 
IF THERE IS A TOEs THEN A DISTANCE pv ABOVE THE RASE 
IF NO TOE> THEN AT THE TOP OF THE BASE 
» IMMEDIATELY BELOW CONCENTRATED FORCES PH1 AND PHe 


SELECT TYPE Cs Ss OR F ANALYSIS FOR STEM “OR 7» Ns Ry» OR o>: 


Te 
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PY 
% 


<2 


“HERR AT A DISTANCE » ABOVE THE BASE-- 


~-- SHEAR ANALYSIS AT ELEVATION 73.17 «+ ¥ FROM TOP PUSHED TOWARD TOE> --- 
LOAD v N (COMP +> La UNIT SHEAR ALLOWABLE ACI312-77 
CREE LB - SLICE LB ~ SLICE UB-FY’“SLICE STRESS PSI UNIT STRESS PROVISION 


oe wee ee wee ee wow nee wee wm ew ew meee eet e eww ewe weee ween wn= oo wee ee 


1 3643.6 ee272.5 14726. 20.267 60.641 B.7.4.5 
é 4843.6 2272.5 22926. 26.942 60.641 B.?7.4.5 


MOMENT AT THE BRSE-- 
FLEXURE ANALYSIS AT ELEVATION 74.00 ¢+ M = TENSION AT HEEL> 


LORD WN <COMP=+) ™ FC FS 

CASE LB + SLICE LB-FT“SLICE PSI PSI 
1 e531. 19227. 768. 18762. 
é 2531. esse?. 1125. e9000. 


LHERR IMMEDIATELY BELOW PH1-- 


--- SHEAR ANALYSIS AT ELEVATION 82.00 < «(+ ¥ FROM TOP PUSHED TOWARD TOE» --- 
LOAD v N «COMP +) M UNIT SHEAR ALLOWABLE ACI31&-77 
CASE LB ~ SLICE LB ~ SLICE LCB-FT“SLICE TRESS PSI UNIT STRESS PROVISION 


é 1507.0 209.05 2939.2 10.514 60.439 B.7.4.5 


THERR IMMEDIATELY BELOW PH2e-- 


~~~ SHEAR ANALYSIS AT ELEVATION 78.00 «+ ¥ FROM TOP PUSHED TOWARD TOE> --- 
LOAD v N <COMP +) M UNIT SHEAR ALLOWABLE aACcI216-77 
CREE LB + SLICE LB - SLICE LB-FT’SLICE STRESS PSI UNIT STRESS PROVISION 


é 3305.4 1675.7 11566. 20.073 60.561 B.T.405 
7TEM ANALYSIS COMPLETE TO BASE 
TELECT TYPE C» &+ OR F ANALYSIS FOR STEM (OR 7s Ns Rs OR @>8 
REGIN ANALYSIS AT SELECTED SECTIONS 
THP OF STEM IS AT ELEV. 87.500, BOTTOM AT 74.000 
ENTER THE ELEVATION TO BE ANALYZED 
ge DP TO PETURN TO THE ANALYSIS TYPE SELECTION 


OR Ne f+ OR © FROM TYPE SELECTION 
74 


SHEAR AND MOMENT AT ELEVATION 74.00 
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ee ee oe, 


bs 


Final Ae cet allie a AW, 


--- SHEAR ANALYSTS AT ELEVATION 74,00 (+ V FROM TOP PUSHED TOWARD TOF) --- 
LOAD ¥ N <COMP +> M UNIT SHERP ALLOWABLE ACI318-77 
CATE LB ~ SLICE LB ~ SLICE LB-FT’“SLICE STRESS PSI UNIT STRESS PROVISION 


1 4220.4 2531.3 19227. 22.690 60.673 B.7.4.5 
2 5420.3 2531.3 28827. 29.141 60.673 B.7.4.5 
FLEXURE ANALYSIS AT ELEVATION 74.00 «+ M = TENSION AT HEEL? 
E LORD N <COMP=+> M FC FS 
4 CRATE LB ~ SLICE LB-FT’SLICE PS! PSI i 
1 2531. 19227. 768. 18762. | 
2 2531. 288e7. 1125. 2annn, 


ENTER THE ELEVATION TO BE ANALYZED 
OF D TO RETURN TO THE ANALYSIS TYPE SELECTION 
OF N. Fs OR @ FROM TYPE SELECTION 

ay 


SELECT TYPE Cs S» OR F ANALYSIS FOR STEM (OR 75 No Rs OR o>: 
2N 


* BEGIN TOE STRESS ANALYSIS 


SELECT TYPE Cs S» OR F ANALYSIS FOR TOE <OR 7s N» R> OR 3 
ord 

ANALYSIS TYPE SELECTION: 

ENTER C FOR ANALYSIS AT CRITICAL SECTIONS 

OR S$ FOR ANALYSIS AT SELECTED LODRTIONS 

OF F FOR ANALYSIS AT 1-FOOT INTERMALS 

OR ¥ TO SEE A LIST OF CRITICAL SECTIONS 

OF N TO GO ON TO THE KEY 

OR FP TO RESTART MODULE WA TO TAKE ANOTHER LOOK AT SOMETHING 
OR « TG STOP THE MODULE 


ne ela oe a oe 
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ae 


| 
{ 
i 


CRITICAL SECTION LOCATIONS 


een ww ee wee ee wwe www He eee www eww wee ee we ee oe 


BETWEEN PANELS 1 (BY STEM> AND 2 <OUTER> 
AT A DISTANCE p FROM THE STEM 

AT THE STEM (POINT 2> 

IMMEDIATELY TOWARD STEM FROM FORCE PVB 


SELECT TYPE Cs Ss OR F ANALYSIS FOR TOE <OR 75 Ne Re OR ot 
2c 


SHERR AT A DISTANCE » FROM THE STEM-- 
---> ANALYSIS WITHIN 1-FOOT OF END OF TOE IS MEANINGLESS <--- 


MOMENT AT THE STEM “POINT 2>-- 


FLEXURE ANALYSIS AT X = -0.001 ¢ 1.999 FROM END OF TOE> «+ mM = TENSION IN TOP> 


LORD N (COMP=4> M FC FS 

CASE LB’ SLICE LB-FT/SLICE PSI PS1 
1 8. -4344. 180. 4959. 
2 837. -4859. 217. 4931. 


TOE ANALYSIS COMPLETE TO STEM 


SELECT TYPE Cs Ss OR F ANALYSIS FOR TOE <OR 7» Ns R» OR o> 


BEGIN ANALYSIS AT SELECTED SECTIONS 
End OF TOE IS AT K = -2.0005 STEM FACE AT 0. 
POINT BETWEEN TOP SLOPE PANELS IS AT 0. 


ENTER THE x-COORDINATE <DIST FROM BASIC WORK POINT) 
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION 
‘OMIT SIGN OF %> 
OR Ns R» OR @ FROM TYPE SELECTION 
70.001 


SHERR AND MOMENT AT X = -0.001 


~-- SHEAR ANALYSIS AT X = -6.001 ¢ 1.999 FROM END OF TOED «+ V = END DOWN? --- 
LOAD ¥ N <COMP +) Ud UNIT SHEAR ALLOWABLE ACI31&-77 
CASE LB ~ SLICE LB ~ SLICE LB-FT’SLICE STRESS PSI UNIT STRESS PROVISION 


1 -4245.1 8.0187 -4344.2 24.397 60.251 B.7.4.5 
é -4926.7 837.47 -4858.6 28.314 60.390 2.7.4.5 
FLEXURE ANALYSIS AT X = -0.001 ¢ 1.999 FROM END OF TOE> «+ M = TENSION IN TOP> 

LORD N <(COMP=+) M FC FS 

CASE LB’ SLICE LB-FT/SLICE PSI PSI 
1 3. -4344, 180. 4959. 
4 837. “4859. 217. 4931. 
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See, 


ENTER THE X-COORDINATE <DIST FROM BASIC WORK POINT> 
OR BD TO RETURN TO THE ANALYSIS TYPE SELECTION 
‘OMIT SIGN OF x) 
OR N» RR» OR @ FROM TYPE SELECTION 
on 


3 BEGIN HEEL STRESS ANALYSIS 
a 


SELECT TYPE C> Ss DR F ANALYSIS FOR HEEL (OR 7» Ns Re OR ©): 
ANALYSTS TYPE SELECTION: 


: ENTER C FOR ANALYSIS AT CRITICAL SECTIONS 
i OR S FOR ANALYSIS AT SELECTED LOCATIONS 
gr F FOR ANALYSIS AT 1-FOOT INTERVALS 
OR * TO SEE A LIST OF CRITICAL SECTIONS 
} or sw TQ 6G ON TO THE END 
OR R TO RESTART MODULE WA TO TAKE ANOTHER LOOk AT SOMETHING 
OR * TO STOP THE MODULE 
SHEAR MOMENT CRITICAL SECTION LOCATIONS 
x x AT THE STEM (POINT 12> 
* x AT KEY FACE TOWARD THE STEM (POINT 6) 


CIF KEY UNDER HEEL AND OVER 0.1 Fr.> 


SELECT TYPE Cs S» OR F ANALYSIS FOR WHEEL “OR 7» Ns» Re OR @)2 
rc 


SHEAR AND MOMENT AT THE STEM-- 


~-- SHEAR ANALYSIS AT X = 1.501 ¢ 7.499 FROM END OF HEEL> ¢+V = END DOWN) --- 
LOAD ¥ N <COMP +) M UNIT SHEAR ALLOWABLE ACI318-77 
CHZE LB v SLICE LE ~ SLICE LB-FT-SLICE STRESS PSI UNIT STRESS PROVISION 


-+-=- we ee ee eee ee wee ee ee ee eee ee eee ween oe ee ee eee 


1 3940.7 1218.0 20848. 21.187 60.453 B.7.4.5 
e 4995.8 473.74 29234. 26,859 60.329 B.?.4.5 
FLEXURE ANPRKSIS AT X = 1.501 © 7.499 FROM END OF HEEL) (+m = TENSION IN TOP? 
{ LOAD oN <COMPR+> M FC FS 
‘ CATE LE + SLICE LB-FT/SLICE PSI PSI 
i 1 1218. 20848. 802. 21394. 
2 474, 29234. 1099, 30849, 


HEEL ANALYSIS COMPLETE TO END 
ZELECT TYPE Cs $s OR F ANALYSIS FOF HEEL <OR 7s Ns Re OR o>: 
a 7N 


MODULE WR COMPLETE 


2~ 1 7 3 ‘ 


te ¢ . i a “ “4 ee pak te te bea ew: Oe eee 7 
ye F : 52 ae ‘qetly +. es 4 the Re rs 4 ; 


UPDATE FILE RESET 


COMMAND-DATA PHASE ENTERED 


COMMAND 


S TO SEND REPORT TO ADPC TERMINAL 
0 TO SAVE IT AS AR PERMANENT FILE 
2 1 TO DETACH <DESTROY> IT-- 


YOUR ADP CENTER TERMINAL MACON STATION CODE 


% 2393A 


TQUR UPDATE FILE FOR FUTURE RESTART IS NAMED EXVIUPD 
¥Toe OK (RELEASE UNNEEDED FILES) 


Sd 


SFRN VESLIB/TUDA,R 
00717780 20.068 


PROGRAR TUBA -- 712-F3-RO O87 
T-UALL Desjan/aavsts 
REL 1.6 Aue 80 


(RESPOND VITH P FOR ANY HELP) 
ENTER UPDATE FILE NAME (7 CHAR MAX) 
MAEX 


FOR REPORT FILE 
To a€ 


ENTER NAME USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX. 
7U.A. Pace. 

ENTER YOUR MACON ACCOUNT NUMBER 

PESOS 

ENTER ID-DATA FILE OR 


WARE OF COMMAN 
ENTER A CARRIAGE RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY 


a) 


IS THIS AN_ INITIAL RUN OR A RESTART OF A PREVIOUS RUN? 
ENTER ’INIT’ OR ‘REST’ 


COMMAND 

PREST EXVULUPD 

8- ALL DATA RESET FOR FRESH START - 

8- COMMON DATA RESET FROM RESTART F Tie EXV1UPD , UPDATE FILE RESET -8 
COMMAND 

PRUN FA 

THE RESULTANT RATIO « @.4139, FOR LOAD CASE 1 

THE RESULTANT RATIO « 0.39014, FOR LOAD CASE 2 


FINAL FACTOR OF SAFETV AGA SLIDING = 1.@7, FOR LOAD CASE 
bY SHEAR FRICTION METHOD SCTDING ia : 


FINAL FACTOR OF SAFETY AGAINST SLIDING « @.94, FOR LOAD CASE 2 
BY SHEAR FRICTION NETHOD . 


TOTAL CONCRETE VOLUNE « 33.38 (CU FT 7 LF), FOR LOAD CASE 1 


TOTAL CONCRETE VOLUME « 33.38 (CU FT / LF), FOR LOAD CASE 2 
0 DATA AND ANALYSES 

ENTER 1 TO see pLoTs Oo iS ? ) 

ee a eee 
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om, UrL Bn 
1 BE EP orem 


act IVE 


owree DESIRED ACTIVE LOADCASE 


SISATONY T1UA ONINIVISY IIS¥E -- % TANG 


GATER AN 2 TO RETURN OR ANOTHER LOADCASE SELECTION 


SISATONY TIVA ONINIVI3N OISVE -- t TidwxXS 


SISAIVNY TWA ONINTYLIS JISVE -- 1 Tix 


tf ae ee oe 
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re 


bo ee nee» ST ee 


SIGATIONY TIVR ONINIVLIY IIOVE -—- 1 MAPK 


4334 0000°S8 - ams 

A334 0000°L8 e atm 

Sta C0ee°oee = th 

SBd C008°GHTT 86+ (OBR (Gh 
Sd 0000'CR> 0+ (00°RL «(Bd 
56d O000°COR == (CORB Tid 


eom@mn 


-26 


Se tee Fe ee Oe Sw een neers: eee ton 


ENTER 1 TO PLOT INPUT DATA 
I A A it a te a 
3 TO TERMINATE GRAPHICS 


v2 
ACTIVE LOAD CASES 
esesen SeGe 280088 
a 
rT ahaai DESIRED ACTIVE LOADCASE 


TPE IN MEMBER NUMBER (1-4) 
STEN --- 


UHAT PLOT DO YOU DESIRE 
TVPE 1 AXIAL FORCE 
3 SHEAR _FORCE 


4 
>4 


MOMENT 
al PLOTS 
RETURN 


74 


2508. 3008. 3808. 4008. 4808. 


2ee8. 
SHEAR FORCE (LB-FT) 


EXAMPLE 1 -- BASIC RETAINING UALL ANALYSIS 
1568. 


8 a & 8 g R e ce 


WIWIERMOE wue~ 
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faeces 


_ esas ee . ‘ . wy 


+--+ er 8 ee 


a 


(247243-61) LNIWOW 


S+30C0t° ° 0009 “e002 
7 °e0es8 “e00r 


SISA TWA ONINIVASE JISVE -— 0 TI 


NBER (1-4) 


8.019 LB-FT FOR THE TOE --- LOAD CASE 1\ 


THE AXIAL FORCE IS CONSTANT « 
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wh 


HOR. DIST. FROM BASIC UKG. PT. (FT) 


1 -- BASIC RETAINING WALL ANALYSIS 


2 ¢ & g¢ g¢ g gg gg 
© 8 Bb & & RF § 
‘ i 


(14) “ld “OMA OISVE WOUS °LSIG *YOH 


KOEWZe ~wmMi ure \urA 
2-33 


301 % 38¥9 Gv01 SISATMGS TIA ONINIVISY SISVE —— f TIGMVXS 


4 
- 
: 
a 
$ 
a 
H 
‘ 
F 
& 
irs 
3 
“ 
8 
e 
ft 
wt 
a 
Sod 


THE AXIAL FORCE IS CONSTANT e 


TO CONT IMuUE 


ACTIVE LOAD CAGES 


i 
2 
phate BESINED ACTIVE LORBCASE 


1 --- AXIAL FORCE 
2 --- SAR Fonce 
4 --- All PLoTs 

4 --- 


“stse 6° s92e 


(14701) 39804 eI xe 
“stee 4 6°SS2t) 06 *STST) oo ° S92T “Stet “S92 ce: 


SISAIUNY TIVR ONINIVL3N DISWE -- t TAAG 


wIWwOEeeMOF ~henm 
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(13/81) 30803 WW3HS 


"8eSS “8008S ‘80S ‘“800r ‘“SOSE ‘S88E “80S2 “8002 “80ST ‘Se0T 8°20S oe 
y 


urn 


W 
i] 
I 
4 
¥ 
a) 
3 
1 
3 


SISAIONY TTVR ONINIVISE SISVE -- 1 FING 


(14744-€1) LNSHOU 


SISA TONY TIVA ONINIVISY DISVE -—— 1 FIG 


paRg 


THE AXIAL FORCE IS CONSTANT - 


837.467 LBVFT FOR THE TOE 
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--- LOAD CASE a\ 


a 


4 
4 


HOR. DIST. FROM BASIC UKG. PT. (FT) 


EXANPLE 1 -- BAGIC RETAINING UALL ANALYSIS 


as 
-475 
978.8 
476 
976 
76 


Poe § 


OIWEs wOMOW ~IMNLRA 


~3076. 
-4476 


(44d) “dd °O0R DISVE WOMY “ASIC °YOH 
“e@ e°- | ioe S°- s°- ae a°t- v°t- 9°t- B°t- *e- 


SEES 
SRRRERNEEEE 


wim at 


eeeuee 


OL e& 3649 avol SISATUNY TIVA ONINIVI3U SISVE -- 1 JIANG 


MUMBER (1-4) 


era art 


473.746 LB/FT FOR THE HEEL --- LOAD CASE 2\ 


THE AXIAL FORCE IS CONSTANT = 
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FT Ee EEE EIRENE EET, TEETER oem 


C443) “dd “SMA JISUE WONd “LSIG °YOH 
9°9 9°s S*y 9°€ 9°2 9°t 


SISATUNY TIVA ONINIVLI3N JISVE — 3 TMG 


OIwWEee wOKOW w~wSMNUE” 
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HEEL 


LOAD CASE 2 


CFT) 


3. . . . 
HOR. DIST. FROM BASIC WKG. PT. 


EXAMPLE 1 -- BASIC RETAINING UVALL ANALYSIS 


fog i Gf ta. f 


S2Otwsrre ~IeM be N am 


Ahh oe 1 


ENTER 1 TO PLOT ANOTHER MEMBER 
a @ TO THUE 
ENTER 1 TO PLOT ANOTHER LOAD CASE 
v @ To TUE 
ENTER 1 TO PLOT INPUT DATA 

2 TO PLOT F S AND _ROMENTS 
= 3 YO TERRINATE GRAPHICS 
see 


Pay 4 
IT AS A REMAMENT FILE 


333 
a 


your update file for future yostert isa nemed KACX 
stop OK (release uanseded files) 


2-47 


2-4 REPORT FILE PRINTOUT: 


RRRRRKKRAKRRRARRALRKERRAKKKRKERAARERAERRRKRARRAKRERRARAKARAERARR 
Wearst1 AN Ast 77AN 


NOTES TA EXPL BIN SPFFTAL PRINTOUT THAT MIGHT BRE OTN THIS FIL bee 


TME VALUIF Po tPASdF att" 15 SER TO AENOTE &N LMDERINER TTR Ms 
THE VALHE "eS 1NSPb oti" MEANS YHAT THE NEF ALL T VALIIF wWAS RENUESTEP, 


a "MEMORY Fatt av 2,4" MESSAGE PRORAKIL Y MFANS THAT NEEDED HATA TS HINDEFTNED, 


FENN NE NOTES, 


COMMAND FATERE OE 
INTT 


fe ALI NATA RESET FAW FRESH 


COMMAND ERTERERS 
) 


CAMMAND ENTERENG 
N 


1924? sae Ne AFIT SZAN 
WALL PECL AREA TA BF A NNhenHYNRAIN TC RETAINING afl 


CN8MaNN ENTERED: 
MAME FKAMPLF § ee AASTC QETATNING WALL ANALYSTS 


CAMMAND ENTERED? 
SSHr 9 47,29 4,0 


COMMANIN ENTERENG 
sst 0 Fu,n 11:90,0 


COMMAND ENTEREN 
SPF3 18.0 0,0 120.0 TAN ALN FONNLH AHAN LA BNNNLN 4HAALA An,n 


COMMAND ENTERED: 
SPHY of 30,0 O,0 12,0 fF An rf fF 


COPMANAD ENTERERG 
SPT? MH 3AM ALN t2N,A 


COMMAND FNTEREDS 
wl A7.5 2.9 ¢ 


COYMAND ENTERED 
wiaRh F9,N 19.9 12,9 ALA ’ 


CNYMANN ENTERED: = 
wl AH 48,9 S$ RYO 


COMMAND FNTEREDS 
WEAS 12,0 ,0 18,0 0,9 OL. ¢ 


COMMAND ENTERED: 
q wiat 72,5 $A, FANN ALN INA,A 


COMMAND FENTEREN: 
ST1S 1 9,79 4 06,79 


: CANMMAND ENTERENS 
a svt, Aa s] 4 4.79 4 1,79 


CAMMAND ENTERED q 
sti8 13 14 o,79 4 n,79 q 


% COMMAND ENTERED 
5 STFO 2 f& 114N,H AO 


COMMAND ENTERED 
SCFH 2 Unn,n RAN ANALA TAO 


COMMANA ENTERED: 
SfwH 2? 2H, ATLA ASO 


NNT FNOUGH VALUES FNTFREND TN NATTA TTST © SCWH 
TRATITNG vaLUES SFT TH °C? 


COMMAND ENTERED 
UPN ATE 


* { 
# uPNaTE FTL F RESET 
a 
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COMMAND FNTFREDS 


COMMAND FNTEREN: 
RUN FA 


‘ EXAMPLE 1 we RASTC PETATNING walt anal ySTs 
{ 91244349 NN 9717780 


| : REGIN AASTC STARTL TTY NATTA CHECK 
NEF AULT vale NF 62,5000 SEN FOR GamMaw rr oan CASE 1) 
NEF AULT VaLie ne 150, nnn HISEM FOR GaMat (I NAN fast 1) 
: NFR AULT Valiik OF 1,0NAnNNA SFM FOR FSS fl NaN CASF 1) 
| NEF AULT VALE nF 2.annnann HSFN FOR EYw finan Case fy 
| MEF AULT Value nF n, HiISEN FOR LICE HSS (i Man CASF 1) 
NEFF AULT VaLiF nF Oo, SEN FOR WCE XS4 tI Nan CASE 1) 
MFF AULT Vatiie oF 0, HiSFED FOR VIC FYSS {1 OAD CASE 1) 
: NEF ANIL T VAaLUF OF 0, USEN FOR TICRKFSI C1 Man CASt ty 
5 NEF AIL T Valk nF 0, 1ISFN FOR CRE SA? (LOAN CASF 4) 
DEFAULT VAtUF AF fn, USF FOP UCRFEZ (1 MAN CASE 1) 
4 NEFF AIL T VALE nF n, SFR FOR HCHFS? (LOAD CASE 4) 
AFF AULT VALUE OF fn, USF FNR HCKFS& CV OAD CAaSF 1) 
NEF ALL YT VAL IE OF 1,Nannnn SFA FMR IIT ws (i NaN CASE 1) 
4 NEF AULT VaLuk ne 1,nananan HiSFD FOR tICwR fE NAN CASF 1) 
ORFF AHL T VALE OF f.annnnn HSER FOR IC WK ci nan CaSet = $) 
MEF ALT VALINE NE ? iSFN FOR TERN (1 NAN CASE i) 
.. OFF ANE T VALE OF ‘ lISEN FOR TESO™M (LMAN CASE 1) 
NEF Arh T valk OF 1.9nAnND USFN FOR CEMA (LOAN CASE 4) 
HEF AULT VAL TIF EF LUPE REESE RE) USER FAR RRMTN (1 MAN CASE 1) 
i NEF ALT VaLtire OE ? SEN FOR KRACK Crnan Case 1) 
NER att T VaLHF Ae a.anannnn SFM FOR FSMIN (rnan CasF 1) 
NEE ANE T VaLUF OF 1 NSeN FOR NSL TNE erman Case fy 
NFR ALT VaLuF nF 9, HSER FOR HESw (LOAN CASE Fy 
MER ANLYT VAL HiF OF 2 isSEM FOR TEWwNe rian CAaASF 2) 


§ 


“bE A 


Nene 


FYAMPL Ee 


FramPy f 


® HEGIN 


VAPT ARLE 


VARTARLF 


vai & ‘se ‘ 
war F f roan pen 
vay bows mL URRURRY 
var fF ok ? 
wat 6 6 a,onrarn 
val F TF 4 
vagr Fk ek a 

val b&b Ff pan lanan 
vate & Fé p 


tome HASTOC PETAINING wall 
{¥s4a3u9 AN OyITsAN 


sb Foe TEST fi PAD CASE ?) 


cer tN 7b ve eo OBm TAGE Py 
cFo £6 OR PRete eociat™ Cast Py 
ctr FOW whan oar cast ey 
PRET ECHR F Gm rar FASt ry 
Cer FOR AS TOF 1ear FBS Pa 
CF 7 EPR Wh Se roan CASE A) 
oGko ENR HSSSe mo OAN Cast Vy 
GER FNR RISGa enan CAS i) 
ANALYSTS 


# RFGTN PAWY 2 AF STARILTTY MATA rHFCK 


1 we AASTC RETAINING wall ANSLYSTS 
11244¢49 Ae OS 7/RO 
MODULE FA 

WEE LW CALCUL ATEN TSN CRwelwrelSTR) 


HSRPOR FAI CULATENM OR NEF BIL TEA TA CL ASE COMOROTNATES, 


HSRPR 2 A, 4ubuud INSET, 


FONRNTNATES OF CORAERS MF WALL CROSS@SFCTION 


MeCONRNINATES ARF 4 TOWARN HEFL FROM RASTC WORKING POTNT (REP) 
YeCOOWHTPATES ARE ELEVATIONS 


¥ Y 
wee cewee eer ewceeen 
a, at. saan 
a, Ta ,aann 
9. Ta naan 
2p nnga Ta .nann 
op ,onan 7.5000 
a,nnnn 72,5000 
a,nnnn Tu nnnn 
4.0000 Ta nang 
¢ onan Ay .sann 
1,anen AT .S00n 


NESCRIPTIANN OF PAINT 
RASTC WARKING POTNT @ THF eSINE CF STEM TOP 
RATTOM NE TAF eSINF FaCk MF STEM (aT TST) 
REFTWEFN S14 @NT TSP, AN TOP FACE TF INE 
TNP OF TOFHT @ AT MITEL END NF Th? 
TNE FENN OF WAaSF e& AT ATEY 
MFEL ENT NF RASF 
TNP OF HEEL T2 ©£ TOP NE NTER END AE MEE 
RNTTOM OF HEFL eSTME FATE OF STEM 
PATTINM NE HEEL eSINE NP PANFL NF STEM 
TAP OF HEFL @STAE FACF OF STEM 
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beayPE& 1 we HAST KHETAT*. TH, walt ar aL ysys 
pP]4uUsrSA AN Ast rene 


ry 
we MECTN Nata CHmrew EW ATT VE FaRTH PHESSIIOES CHMPUTET Te 
ry 
i PUL AMR eG FNEERITCTENTS OF ACTIVE fabTH PHF SSURES FNbs 
| RACKE TIL LAER KA VEL Ub 
‘ 1 Al37ey 
HMNORTZEA TALE ACTIVE FARTH PRESSIIPEFS FOR 1 MAN CaAct ' 
FOR CLASSIC C&M AMR) ANALYSTS TN S& (FND OF MERELY 
NUTPIT AF BRRAYS 4, FH, ASO YM ER MEME SA FAR CLASSIC ANALYSTS, 
FLE VATION TAROREMERTAL HART ION TAL TACREMER TAL HORTZONTAL 
STaTiIC FORTE FAQTHOIIAKE FORCE 
(FT) CL AS/ETY (1 KSSET) A 
RAL?aN 7,4a12 a" 
a7, 790 4.57 a, 
Ra, 79n AQ AGS fn, 
AR,7ON 133,58 q, 
au,790 17RQ44 , 
Ay, 790 222 hu fn, 
Ad,7an 767.16 fn, 
AY ,790 BIT LAe n 
Ra, 79N Ba LPP o, 
\ 79,790 unnl7s n, 
TA, TAN 4as a7 a, 
77,790 4RQ AN 9, 
Ta. 790 Sua vy fq, 
75,790 STA LAS ‘, 
Tu, 79N HPRL IA q, 
743,790 667,91 a. 
72,790 4S? ,72 o, 
7TA.SON ina ey a, 
FOR THE BROVE 1 NAN CASE Tet RES TANT FORCES are 
RESIE TAS T HOPTZONTAL STarre ACTIVE FORCE & SON7,Q7 { RSsRORTZ FT 4 
acrTtInn af FLEVATTON 779% 
{ 
RES TANT HORT ZONTAL ACT TVE FOWCE CIN FRCESS OF STATIC) 
NF TA FAVTRAIAKE M, LASSHNRIZ FT 
ACTING af FIl&VATIAN 9, 
THE FOL EL Awl'' TARIF TNTEUNES wall at SOTL ewATER MASS ARNVE RASF, ARN . 


Tub FORFES aFCYTan OM TT, FXCFRT Teak HIRT ZONTAL SFFPAGE ANT TIPLTET 
AQO6 NOT TNC IINER BE RE, "ACTYVE FARTH™ TNCLTINES THE wend waThR PROF SSIUPE 
TE A CRACK TS ASSIIMEN TT THE FARTR TOVER NVER THE FND OF THE HFEF 
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| 
| 


tan Case 4 

VERTIC A HORT PONT AL MOMENT 
FORCE FORCE 

(R/SLICE LESSLICE tHeF T/SI TCH 


Ct i ee ee eee ee 2 ee ee eee eee ee eee 


4 wal KNOn LAS a, POATALYS 
arTiv® Faetw oO, 59n7,97 = PORN, 3N 
SOT mater #44551 ,94 no, 94469,53 

Siw waRges fn, fn, ay 

ATRECY nang no, fn, n, 

; wTNN a. 0, ny 


FAQTHNIIAKE 


TeTat VAISR 19 SQn7 a7 AP 6673S 


FrAMPLE { oe RASTC PFTATNI®MG WALL ANALYSTS 
11:44:52 NN O7E77~AN 


ry 
# REGIN Nava CHECK FOR ACTIVE FARTH PRESSIIRES COMPINTATY NA 
« 


EOMLOMA SS FORFFICTENTS OF ACTIVE FARTH PRESSIIRES FOR: 
RACKETILE ( AYFR WA VALIIE 


Ce ee OS: Ma Stent 


! O,37te 


MORTZONTAL ACTIVE FARTH PRESSURES FAR LNAN CESF 2D 
FOR CLASSTOC (CA OMAY ANSI YSTS TN SA (END OF WEFT) 


OUTPUT OF ARPAYS H, FH, AMM vH IN ™OAtLE SA FOR FLASSTC ANALYSTS, 


FLF VATION THORP MENTAL HORT ZONTAL INCREMENTAL HORTZNAT AL 


STATIC FORCE FARTHOQHIAKE FORCF 
rFT) (LAS/FT) (LRS/ET) 
AR,79N 7.4292 a) 
R7Y,790 44,527 o, 
Ba, 790 a9 .nss fn, 
AS, 799 133,58 4, 
Ru,79an 17R 94 f, 
AY,790 2?? bu 4, 
Ad, 7an PAT 1A 4‘, 
Ay ,7aNn BMW Ae n, 
i An, 79Nn 356,272 ‘, 
. 79,790 ano ,7s no, 
7TR,790 vas rz a, 
77,799 URa RA 0, 
TH, 790 Sta 3 ‘, 
75,790 STA LAS A, 
74a,799 HPV rR A, 
73,790 667,91 4, 
72,790 452,72 n, 
72,500 104,55 ny 


FOR THE aRNVE 


ACTING 


RESIIL TANT HORTZONTAL ACTIVE FORCE 


RESULTANT HORTZONTAL STATIC ACTIVE FORCE 
AY ELFVATION 


77,93 


1MAN CASE THE RESIN TANT FORTFS AREY 


= 5907.97 LRS/HORT7 FT 


{IN EXCFSS NF STATIC) 


q Nile TO EARTHQUAKE # 0, LRS/HORTZ FT 
| ACTING AT ELEVATION 9, 
THE EOLLOWING TARLFE TACIUDES WALL AND SNTLeWATER MASS ARNVE BASE, AND 
THE FORCES ACTING ON TT, EXCEPT THAT HORIZONTAL SFEPAGE AND UPL TFET 


ARE NOT TNCLUNED RERE, 


MACTIVE EARTH" 


(nan CaS 2 


TNCLUNES THE 


W3eWG WATER PRESSURE 


TF A CRACK 7S ASSUMED IN THE EARTH COVER NVER THE ENN MF THE HEEL, 


MOMENT 
LReFT/SLICE 
20278,13 
©3720R0,30 


94469,53 
0. 


82667, 35 


VERTICAL HORTZONTAl 
FORCE FORCE 
IASSUICE LR/SLICE 
WAEL 506,25 oO, 
ACTIVE FARTH 0, 5907.97 
SOTI ewaTER 13151,94 0, 
SURCHARGES 0. fn, 
NTRECT Mans 1140,00 1290,00 
aTND a, a, 
FARTHONAKE o. Oo, 
TOTAL 19298,19 T107,97 
EXAMPLE 1 ee RASTC RETAINING wAlL ANALYSTS 
1124453 ON 97197780 
# 
# KEGIN THE AVERTHRNING COMPUTATION 
& 


(Nan Case | 


NFR A T VALUF OF 1 USEN FOR TSETCICY 
NPR ALT VAL IIe ME 3 1ISED FOR NPPNCIC) 
WESUL TANT TS wITHIN THE KERMA 
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(LMAN FASE 


rea CASF 


CREEP PATH NESCRIPTIAN FOR [MAN CASt 1 


XeCNNARNINATES YeCUNRNIMATES HYNROSTATIC PRESSURE 
Qa,nn 72,50 a 
a) 72,50 fn 
22,00 72,50 i) 
o2 00 72,59 a 


NVFRTURYING HYNRAIIL IC GRANTFNT & fn, 


VALE MPPN(LE) FOUNT CHEKTYT (LAAN CASE 
Valur aNHS3 FOUND 0. : CHEKRT (LOAN CAaSt 
Valier CHTSS FOUN 1A,NNNNNA CHEKRT (LOAD CASE 
VALUE aNhSa FOUND CHEKRT C1 NaN CASE 
VALUF ANKSS FOUNN $ CHEKRY (LOAN CASE 
VALUE PHIS4 FOUNA ‘ CHF KRT (LOAN CASF 


VALUE PHISS FAUNA ‘ CHFKRT (tan CASE 


AT AASE CSNY] THTEHF ACK? 
WETGHTFR AVERAGE CORFFICTENT AE FRICTION 
WEIGHTER AVERAGE &aNHESTON 
FFFECTIVFE RASF WINTH 
PRFECTIVE LENGTH ALONG RASE SI NPF 
NORMAL ENROFE ACTING AN RASE 
FRICTIONAL FORCE 
FORCE NUFF TN ADHFSTON 
TOTAL FORCE ALONG RASF 
HORIZONTAL COMPONENT OF TOTAL FORCE 


0.32 
9, (LBS/SQ,FT) 
11.00 (CRFFT) 
11.90 (FFFT) 
1AISR,19 CLAS/SLICE) 
5A99,95 fLAS/SI Tce) 
nf, CLAS/SLICE) 
5A99.95 (LAS/SLTCE) 
5A99.96 (LAHS/SI ICE) 


POSSTVE EARTH PRESSIIRES FOR LNAN CASE 


NPPN 
ELFVATION NF TOP AF SNTt 74,920 (FT) 

PRESSURE af TOP NE SNTl 4, (LAS/SQFT) 
FILEVATTION ANF IL OwWFST PNTINT ON WALL 72,500 (FT) 

PRESSURE AT {| AWFEST PONTNT ON WAlt -190,5583 {1 AS/SQ,FT) 
PASSTVE EARTH FORCE oA.N2NI (LAS/SLICF) 
PASSIVE FARTH MOMENT 4.9635 CFT et RS/SLICE) 


ATSTANCE FROM THE TNF TN THE RESIIL TANT a,5S (FT) 
VERTICAL FORCE AUF TO WPL TEY PREFSSIIRE ON RASE 0, CL RS/SLICE) 
HARTZONTAL FORCE AIF TN HYNRNSTATIC PRESSIIRES 0, (LHS/SLICE) 
MOMENT AIF TO UPLTET AND HYDROSTATIC PRESSHIRES 4 CFTeLAS/SLICE) 


THE RESIILTANT RATIN & 4.4139, FAR LOAN CASF 


" 
$ 


LOan Cast 2 


NEFAVL YT VALUE OF 1 USFO FMR TSFTCLO) (17a CASE A) 
NEF art T vale OF 3 HSE FOR tIPPN(LC) finan CASE Ay 


RESHIL TANT TS wETRIN THE KERN 


| CREEP PATH NESCRIPTINN FOR 1 MAN CASF 2 
| eC NNPNITNATES Yel MNRONINATFES HYDROSTATIC PRESSIIRE 
( 9,00 72,50 9, 
| 9,00 72,50 0, 
: 2.00 72,50 0. 
77,90 72.59 9, 


OVFRTURNING HYNRAIL IC GRANTENT = Of, 


> VALUE OF NPP C) FMUNT 3 3 TN S/R CHEKTT (LOAN CASE 2) 
> VALUF OF ANHS FOUND 3 a, IN S/R CHEKRYT (1 0AN CASF ?) 
> VALHIF MF PRKTIS$ FOUND = 1A,nN00N TN S/R CHEKAT (LOAN CASF 2?) 
> VALTIF OF ADHS4 FOUND & 9, TN S/R CHEKRT (1 MAN CASE 2) 
> VALUE OF ANHSS FOUND = Oo. TN S/R CHEKRT (LOAN CASE 2) 
> VALUE OF PHTSu4 FOUND £ no, TN S/R CHEKRT (LOAN CASF ?) 
> VALUE OF PHISS FOUND = o, IN S/R CHEKRT (LOAN CASF 2) 1 


47 RASECSNIL INTERFACE? 
WEIGHTEN AVERAGE COPFFICTENT MF FRICTION = 9,32 | 
WETGHTFN AVERAGE ANHESTON z a. CURS/SQ,FT) j 
EFFECTIVE AASF WINTH £ 91,90 (FFFT) : 
FFFECTIVE LENGTH ALONG RASF SI OPE s 11.90 CREET) { 
NORMAL FORCF ACTING ON RASF 2 19298,19 (LAS/SLICE) 

& FRICTTONAL FORCE 2 h270.36 CI BS/SLICE) 
FARCE MF TO ANHESTAN 2 , CLAS/SI TCE) : 
TOTAL FORCE ALONG KASF s 6270, 86 CLAS/SLICE) ; 
HORTZONTAL COMPONENT NF TOTAL FORCE 2 6270, 3h CLRS/SLICE) 
j 
PASSTVE FARTH PRESSURES ENR IOAN CASF 2 
NPP £ % 
ELF VATION Ne TOP ME SOTL s 74,920 (FT) 
PRESSURE af TOP OF SNTt e Oo, (LAS/SO,FT) 
FLEVATION OF LOWFSYT POINT ON WALL 8 7? ,5n (FT) 
PRESSURE AT LOWEST POINT ON WALL @ ©1102,1 (LAS/SA,FT) 
PASSIVE EARTH FORCE eB ef$7,41 (LRS/SI ITF) 
PAaSSTVE FARTH MOMENT 2 u2a,39 (CF TeL AS/SI TCE) 
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NISTANCE FROM THE TOF TN THE RESULTANT ez 4.3 CFS 


VERTICAL FORCE NUE TO UPLIFT PRESSIIRE ON BASE s 0, (HE AS/SLICE) 
HORTZONTAL FORCE MHF TN HYNROSTATIC PRESSURES 2 6, (LAS/SLICES 
MOMENT AUE TN UPLTFET ANN HYNROSTATIC PRESSURES 2 0, (FTeLHS/SL ICE) 
THE RESID TANT RATION 8 0.3914, FAR LOAD CASE 2 


EXAMPLE 1 e2 HASIC RETAINING WALL ANALYSTS 
11244353 ON O/IT/AN 


” 

@ REGIN SLIDING COMPUTATTAN 

s 

FINAL FACTOR NF SAFFTY AGAINST SLIATING 2 1,97, FNR 1 MAN CASE 


BY SHFAR FRICTION METRON 


Sum NE ARTVING FORCFS 2 §907,973 CLAS/SLICES 
Stim NE RFESTSTING FORCES = 6304,766 CI RS/SLICE) 


PASSTVF FARTH FORCE 8 404,81 CL AS/SLICE) 
ACTIVE FARTH FORCE z 5907,97 Cl AS/SI TCE) 
UPL TET eNRceF z 0. CH AS/SLICE) 
SUMMATION OF HARTZONTAL WATER FORCES & 0. CL AS/SUICE) 


FaTLURE PATH COAORDTHATES UNDER THE NEUTRAL RLOACK 


x Y 
“2,00 72,80 
Qa,nn 72.59 
FINAL FACTOR OF SAFFTY AGATNST SLINING & 0,94, FAR 1} NAN CASE 


AY SHFAR FRICTINN METHNN 


SUM ORF ARIVISG FORCFS as 7107,97%3 (LAS/SLICE) 
Sim OF RESISTING FORCFS & 6675.174 (LAS/SLICE) 


PASSTVE FANTH FORCE z anu.) (LRS/SLICE) 
arTTVE FARTH FORCE 2 7107,97 CLAS/SLICE) 
WPL TET FORCE 2 . (LASZSLICE) 
S'IIMMATIOAN NE HORIZONTAL WATER FMRCFS 2 no. (LAUS/SLICE) 


FATIUIRE PATH COORDINATES UNNER THE NETITRAL ALOCK 


x Y 
-2,n0 72,60 
9,00 72,50 
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FXAMPLFE 1 eo RASTIC RETATNING WALL ANALYSTS 
11244355 ON) 9717/80 


a 
@ RFGEIN ALLOWARIF REARING CAPACITY COMPUTATIONS 
“ 


THE RASF LTES TN SOIL 43 


FOR LOAN CASE 1, 


FOR THE RASFE COARNINATFS Nx 02,00 Ve 72,50, THE ARSNL NITE VALUF Fs 


THE ALL OwAaRLE RFARING PRESSURE z SRH7.1S CLAS/SQ FY) 
THE ACTUAL REARING PRESSIIRE = 2593.57 CLRAS/SQ FT) 
FOR THE HASE COORNINATFS Xz 9,00 YR 72.59, THE ARSOLNTE VALIIE OF: 
THE ALLOAWARLF REARING PRESSURE 2 JAH7,I3 (CL BS/SA FT) ! 
4 THE ACTUAL RBEARTNG PRESSURE ® 797.92 (LKS/SQLFT) ] 
‘ THE REARING CAPaCtTy NF THE SOTL TS SATISFACTORY FOR | NAN CASE, 1 
FOR LOAN CASE 2, 
FOR THE RASE TNORNITNATES XB ©2,90 YR 72,50, THE ARSNLITFE VALIIF OF: 
THE ALLOWARLFE BFEARTNG PRESSURE 2 SABT.13 CLASSSQ ET) 
THE ACTIIAL BEARTNG PRESSIICE = 2R97 27 (LAS/SN,FT)Y 
FOR THE AASE CONRDINATES Xe 9,00 Ye 72,50, THE ARSMLIITE VALUE OF: 
THE ALLOWARLE BFARTING PRESSIIRE z 3A67.13 (I AS/SQLFT)Y 
THF ACTIJAI REARING PRESSIIVE a 619.49 (LBAS/SO,FT) 
THE REARING CAPACTTY OF THE SOTL TS SATISFACTORY FOR | MAN CASE, ? 


FKAMPLE 1 ee BASTC RETAINING WALI ANALYSTS 
11244:55 ON G/T 7/A0 


t ] 
# RFGEIN COST ANALYSTS 
a 


Bierveteess bap Pap 4 Pa bad Sa A oe A 0 eed a 9 Cee ove 
Ce ee Sr 2 2 Y 
SOT! LAYER VOLUME UNTT COST TOTAL COST 
(CHLET/L FT) CONLT ARS/CULFTY (DOLL ARS/L FT) 
3 a, Oo, 0, 
4 “, fo, fo, 
5 a 9 q 


2-58 


CAST R&R VOLUME AF 


RACKFILI MATERY 


Al, 


ee eee 


STL LAYER VOL IME 
(CULF ISLET) 


? 0, 
FILTER 2ANF a, 
7 a, 
rs o, 
UcSeageses wu COST LAL VOL URE 
pace opis mes eset ean 
COLE T/L FY) 
ste™ 16,AA 
RASF 16,50 
KEY a, 
TOTAL CONCRETE VOLUME = 33,38 


Ce ee ee ee 


SNTL (LaveR 


VOLUME 
(CULET/L FT) 
% Oo, 
u a, 
5 a, 


UNTT COST 
(Mout ars/cu,Ft) 


(MOLT ARS/CU,FT) 
1,00 
1,90 
1,00 


(Cu YT S LF, F 


XCAVATEN MATERY AL 


Ce 


UNTT COST 
COOLLARS/CULFTY 


Tota, COST 
(ANIL ARS/LLFTY 


a Euglaie diicaa 
rOTat COST 
(POLI ARS/L AFT) 
16,AR 
16,50 

a 


me EMAN CaSF 1 


sae cre < 
rorar CNSY 
(NALE aRS/I FT) 


COST R VOLUME OF RACKFILL MATERTAL, 


ee ee ee ee lel 


SNTl tayYeR VOLUME 
(CULFY/L FT) 

‘ 0. 

? oO, 

FTLTER 7ONE a, 

7 a, 

4 oO, 


stetioy eee pee sos 


CCULETAL CFT) 
STFM 16,8A 
ROSE 16,59 
KFY a, 


TOTAL CONCRETE yVOUIIME = 


UNTYT COST 
(MALL ARS/CU,FT) 


2oogo0 92 


eoreee 


TATAL COST 
(DOLL ARS/L FT) 
0 


Se 
eoesee 


cores eee ee 


UNTYT COST 
(NOLL ARS/CU,FT) 
1,00 
1,90 
1.90 


BBLtA (CUFT SUF), 


# HEGIN ANTI CONTROL CALCULATIONS FOR LAAN CASE 1 


THE COMPIITEN CREEP RATIO FOR & TTP FIFV, OF 


72.50 


# HEGTIN ANT] CONTROL CALC ATIONS FOR LOAN CASFE ? 


THE COMPIITEN CREEP RATION FOR A TIP FLEV, OF 


en RE + ne * 


72,50 
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Weer ree. 
TNTaL COST 
(DOLL ARS/L FT) 

16, AA 
16,59 
4 


FoR | OaN CASF ? 


1S 0. 


TS a, 


FXYAMPLF 1 ee BASIC RETAINING WALt ANALYSTS 
11344357 NN O717/A~A0 


a 
® REETN PATA CHECK FOR ACTIVE FARTH PRESSURES COMPUTATION 
e 


COULOMR YS COFFRICTENTS OF ACTIVE FARTH PRESSURES FOR, 
KA VALUE 


1 “altare 


HORT ZONTAL ACTIVE FARTH PRESSIIRES FOR 1LNAN CASF { 
FOR CLASSICLF AN OMA) ANALYSTS TN SP (FACE NF STEM) 


QUTPHT UF ARRAYS HS, FHS, AND YVS JN MOMULE SP FOR CLASSIC ANALYSTS, 


FLEVATIAN TNCREMENTAL HORIZONTAL INCREMENTAL HORTZONTAI 
STATIC FORCE FARTHQIIAKE FORCE 
(FT) CLRS/ET) (t RS/ET) 
AY,US7 7, 76A9 : 
An,457 Ub.ola 
AS ,457 93,727 
au,u57 139, AG 
Ay,a57 196,45 
A? 457 233,07 
Ay.a5? 279,68 
An.457 B2a,tn 
79,457 372,91 
7A,457 419,52 
77,487 466,14 
76,457 512.758 
79,457 559.36 
74,457 435,19 
7a ,ann 141,59 


» ve 


i i i. i 


0 
is) 
f 
fy 
f 
) 
i) 
f 
Oy) 
i) 
ta) 
a) 
f 
fi 
ay 


i ie ie 


FOR THF ARHAVE | NAN CASE THE RESULTANT FORCES AQFe 


RESIN TANT HORIZONTAL STATIC ACTIVE FORCE 3 4P20,41 LAS/HURTZ FY 
ACTING AT FLEVATTION TAU 


RESULTANT HORIZONTAL ACTIVE FORCE (TN EXCESS MF STATIC) 
NUE TN FARTHONIIAKE 2 fn, LRAS/HORTZ FT 
ACTING AT FLEVATTON a, 


EXAMPLE 1 we HASTOC PETAINING WALL ANALYSTS 
tt24areSe ON 94977A0 


# RFGIN DATA CHECK FOR ACTIVE FARTH PRESSURES COMPIITATTAN 
a 


COULOMRSS COPFETCIENTS MF ACTIVE FARTH PRESSURES FEnny 
Meceelle ayes Me VALUE 


CC i oe Cc Pe rey 


1 0, 3a79. 


WORTZONTAL ACTIVE FARTH PRESSURES FOR LOAN Cask P 
FOR CLASSIC(COULOMR) ANALYSIS IN SP (FACE OF STEMY 


ONTPUT OF ARRAYS HS, FHS, AND YVS TN MONULE §P FNP CLASSIC ANALYSIS, 


FLEVATIAN INCREMENTAL HORT ZONTAL INCREMENTAL HORIZONTAL 


STATIC FORCE EARTHQUAKE FORCE 
(FT) (I RS/F TS CV BS/FY) 
ag ®eweaaae SF2aeteresertenteteeusuecee PST ewsaeZFOeZeOZveon ae 
AyY,457 7, 7bA9 4, 
Ah. 4S? No 646 9, 
AS,45? 93,777 ", 
Aa us? 139,84 A, 
As,457 1864S ‘, 
82,497 P33,07 0, 
As ,457 279,68 9, 
80,457 326,39 9, 
79,457 372,94 4, 
7a,457 419,52? o, 
77,45? bbo,148 0, 
Th. 45? 512,75 , 
75,487 559,46 a, 
74,457 435,19 9, 
74.900 141,59 a. 


FOR YHF ARNVF IAN CASF THE RESULTANT FORCES ARE? 


RFSUL TANT HORY7NNTAL STATIC ACTIVE FARCE = 220,41 IL RS/HORIZ FT 
ACTING AY FLEVATTON TR Lag 


RFS'| TANT HORTZ7ONTAL ACTIVE FORCE CIN FXCESS OF STATIC) 


i HUE TO FAPTHQOUAKE x f, LAS/HORIZ FT 
c ACTING aY FLEVATION fo, 
* 
@ EXTY MOMULE FA 
a 
a 
@ IPMATFE FILE RESET 
ff 


COMMANA ENTEREN 
RUN awa 
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FKAMPLE 1 w= HASTC RETAINING wall ANALYSTS 
112:45247 NN O/477—80 


a“ 
@ RFGIN MONELE wa 
td] 


OFF AULT VALUE OF USED FOR HASFR Cina CASE 
OFF AULT VaLue oF (SEN FOR KFLAG c10an CASF 
NFR AULT VALIIE OF o, 11SED FOR NKEY (1 OaN CASE 
HEFL m® CALCHLATFN TN RE 7.50900 
STH CALCUL ATEN TO RE O,1R1a2 


YNUIR HEFL TY VALIIE OF 1A,ON INCHES SFY THE TOP 

OF THE HEFL AT THE STEM ¢ 74,9090) SO CLOSE TO THE The 

OF THE TNE at THE STEM THAT HOTH WERE SET TO THE SAME VALUE 
nF 74,9000 FFEFT, 


SLOPE OF TOP OF HEFL SLAR 2 160,00 H 3: ft V (100, ,Me1 = LEVFLY 


COORDINATES OF CORNERS OF WALL CROSS@SFCTION 


X=CFNNROTNATES ARE © TOWARN MFFI FROM RASIC WORKING POINT (RHP) 
YeCOORNAIMATES ARE FLEVATIONS 


x DESCRIPTION OF POINT 
RaSTC WORKING POINT = TOEeSTNE OF STEM TNP 
RNTTOM OF TNE SINE FACK OF STFM (AT TSI) 
RETWFEN TS1 AND TS2, ON TOP FACE OF TNE 
TAP OF TNEHT = AT GQUTFR END OF Tw 
TNE FND OF RASF = AT RIFY 
HFFI END OF BASE 
INP OF WFEFLT2 = TOP OF NHTER FNM AMF HEEL 
RATTOM OF HEEL @SINF FaCF AF STEM 
BATTOM OF HEEL @SINE TOP PANEL NF STEM 
TOP OF HEEL @SIDE FACK NF STEM 
ANTTOM OF CLITOFF WALL JINDER KEY 


WITH HOSE RANTUS (*RASFR®, 1,0 FOR RECTANGULAR) = 
TNE END N& WASF IINTT WIDTH & 1,9900 FT, ANN 
HEEL END ME HASF UINTT WINTH = 1,000 FT, 

(AASTC WORKING POTNT 15 1,0 FT, WINE), 


mALL MATA LISTS: 


ula brs Tw2 ster HEEL W 
a7.50000 >,onannn nN, LALA1AP 7.500N0N 


Ae KS HASFR cl TSTzwl AR) 
11,9n000 


HEbLT? MEF, w HEEL TY 
TA,NAHAN 7.S59NN0N 1A,9nANN 


KFLaG NKty wey AKTF 
n 10n Ann 


HTN wey 


The Foe 


ae 


WLAS TSTT ‘ TSTA 
12,90000 1A, 00000 
MSHPR 
O.4u4uuua4 


wiat ATF. TOFHT ts2 
72.5000 1A, ANnANnA 90,0004 


wece TIMTNA TMINS 

AN ,IASCANNE $1 MA LIAZUHAGE 31 
LOWFST CONCRETF = 72.50 FT,, Av HEFL FND OF BASE 
CAMPARED wITH THF PREVIOUS IL hw AF Fa.,SHnhHnN FT, 


wmcmeeccnn PRESSIIRE DATA VERTFIC ATION FOR 1 NAN CASE 


FH TOP CALCHL ATED TH Rb 72,499 
FOR LAMAN CASF 1 


> NPPN 1S 3 
we wwcwewen PRESSIIRE NATA VERTFICATION FOR LNAN CASE a; Sevacecsce 


Fe YAP CALC ATEN TO RE 72,499 
FOR 1 ONAN CASE 2 


> NPPN tS 
eee meee wncwwcs ENA HF PRESSIIRE MATA VERTFICATION wowmnwccecvecnce 


NFP OUT Vat OF BNHH LAKH SFR FOR FPCON cinan Case 1) 


HEF AULT Vale NE A, 29NNNNNF HA VSFH FOR ESTL fi NAN CASF 


AFF AMT VALE OF 9,19N0NN USFN FAR RATION Laan CASF 
NEF AINT VaLIF NF 9, asnnnnn nskh FOR RATYIOF ctan CASE 
NEF AULT vatiik HF ennnn.nn USED FOR FSTLMX (1 MAN CASE 
AER AULT VALE 0 SFA FOR JFOR (oan Case 
NEF as T Vale nF a.Snnnnn USF FNR COVHS rr nan CASE 
OFF AULT vate nF e.Snnnnn USFN FOR cnvrs (Loan CASF 
OFFAL T VALNIF OF P.snnnnn SEN FOR COvVTR (LOAN CASF 
HEF AULT vale OF s.59N0NA HiSFN FOR an, (LOAN FASE 
NEF AULT VALUE AF a. s7nann SFO FNR Mare (1 9AN CASE 
TOMAINED PASSTVE PRESSIIPE VALUF OF e1A 55273 USER FOR 1 NaN 


COMHINEN PASSTVE PRESSIIRE VALIIF OF -3192,120 US#A FAR LOAD 


Peer Pig gS ae 


EXAYPLF 1 ee RASTC BETATMING wall ANALYSTS 


e47s & Oe BSI TSAN 


a 
@ RERIN STRESS anal YSTS 
Cy 


FMAYE LF { we RASTC RETAINING wall AwALYSTS 
t!sa7s27 O% B71 77R0 


* 
# REGTIN STEM STRESS AathalYSTS 
# 


SHRAR AT A ATSTANCFE BR AANVE THE BASF ee 
wwecrmewoceacwoce SFCITON PRNPERTTES AT FIF VATION 


maM, CAMP, FACE AVERALL FREECTYVE RETNEORTING 
SIGN WIDTH, TN, MEPTH IN, PFPTH, TN, AREA, SQ IN 


+ 12,00 17,4R 14,9A 0,79 
- V2,.90 47,ae OLGA 0,79 
wee SHEAR ANALYSTS AT FIEVATION IS,17 (* V FRI 7 
nan Vv N (Fr OAMP 6) » UNTT SHE 
CASF tH 4 SLICE tA Sf SLICE [Ro T/SI TCE STRFSS 
‘ Basa 227? .S {UT?Pb, 20 ,2HT 
? HAUS. 2777.5 PP 9? &, eh, 94? 


MOMENRT AT Tok RASFee 


weer ecowoecsesce SFCTINN PONPERTTES AT FLEVATINON 
MoM, CMM P, FACE OVER ALI EFFECTIVE RETNEQRCING 
SIGN wINTH, TH, NFPTH IN, HEPTH, TN, ARRA, §N IN 


+ ina 1A,90 15,50 0,79 

- 12.90 WR AN 18,50 0,79 
FLEWIIRE ANALYSTS AT FIFVATTON 74u,90 (4 M & TENSTON 
LOan NM (Cf nMPee) » Fr FS 
CASE LA 7 SLICE 1 AeFT/SIL TCE PST PST 

1 PSB. 197?7, ThA, ATH, 

e esti. PRAPT, 1925, 29nnN, 


SHEAR TMMENTATELY HFL Nw PHteoe 


ewes mccewecocce SECTING PRNPERTTES AT FIFE VATION 
MAM, ocnMP, FACE NVERALT FFFECTYVE RETNENRCING 
STEN wIATH, TN, AFPTH Th) AF PTH, TN. AREA, SQ TM 
erece euve2teeerere eexaeeacen woeeneeeren eesevenececese 
+ 12,90 14 vag pe van A,79 
- ta laa ma an 11,94 n,79 


TN17 wecwewnwetunecen 


TENSTOR 
FACE K J 
HERA 
TN 


NP PUSHED TOWARD TOF) cme 


AR ALE NWARL FE aC [%{Ral? 
ST UNTY STRESS PROVIST NA 
al R745 
60,641 R.7,4,5 
TA LNN ewww ewenat*waecen 
TENSTOAN 
+ ACF Ly J 
wweetee swe ee coeewe 
HFFt h,eugy 9,919 
TNE 8,243 8,919 
at MFEL YS 


AION ewcwecccatccccce 
TENSTON 
FACE x J 
weeewes cence cceee 
HEFL 
TOF 


ee tenet all A ce ol ca 


wow SHEAR ANALYSTS AT FIF VATION B2,n0 Ce V FROM TAP PLISHEFD Towakl TNE) woo 
tan v ’ (F0MP 4) Lal IINTT SHEAR AL | Nwakl F AT T3IR&77 
Case IR 7 SETCE 18 4 SLICE IHeFT/SEICE STRESS PS&E IinTT STRESS PRNVISTOM 
? 1507.0 gn ns 2939,2 10,5140 40,439 R,7.48,5 


SHFAR IMMENTATFLY RFI AW PHoe 


were wemwenwncoeee SFECTINE PRAPFRITTFS AT FLEVATTON TRON wovenmrwctacanae 
Mew COMP, FACE OvFRal tL FREEC TIVE RETMFORC IAG TENSTON 

STEN WIDTH, TN, NMFPTH TN, NEPTH, TN, aREFS, SQ TN FACE K ! 

were wee wwe tee eee cetees) cower ensee cece meteeews eee ene es ee een aeece 

+ 12.90 14,22 1% 72 0,79 HEEL 

- 12,00 16,22 i ead 0,79 baal 2 

wee SHFAR ARAL YSTS 87 FIFE VATION FALAN (4 V FRA TOD PIISHFN THRKRART THE) woe 
taan Vv es (COD oy “ UNTT SHE aD Al | Owahi F ACT3IRe77 
CasF LR /¢ SLICE {RS SLICK LReET“SLICE STRESS PSY UNTT STRESS PRENVISTON 
wees wee ccewcne Peewee esee ewww ecm wen eee ewww we we ewww ewes eowsccecan 
? B3nS a 1675.7 115466, 20,078 69.561 RL7.4,5 


FrAMP( F $ eo RASTC PFTST'ING WALL ANALYSTS 
112503 3Q MK Q/177A—AN 


" 
@ REGRTN TOF STRESS ANALYSTS 
& 


SHEAR AT A ATSTANCE A FROM THE STEMee 
meer ANALYSTS WITHIN {oF NNT NE ENA MF TOE TS MFANINGIESS c3ooe 


MOMENT AT Tuk STFM (PNINT Aloe 


wecee SECTINN PROPFRTTES AT X = eh Ant ¢ 1,999 FEET FROM ENT NF TOE) eccece 


MOM. COMP, FACE OVEPALI FREEC TIVE RETNEORCTING TENSTON 

STEN wIMTH, TM, AFPTH TN, NEPTH, TN, ARES, SN IN Fact « J 
+ Vaan 1R 90 15,90 c,7a TOP 0,743 A ,a1a 
- 12,90 1A,n4 1a,s0 0,79 RNTT N,e5N 0,947 


FEF XURE ANALYSTS AT x = ef ,9N1 € $,9909 FROM ENA NE THEY (eM & TFNSTON Th TOP) 


LOAN & (CAMP rey ™ Fe FS 

case (8 4 SLICK 1 QoF T/S1 TF PcT PST 
i] A, edtua, TAN, 4asq, 
? AAT, =4RGQ, e\7, AQasy, 


SHE AW AND MOMENT AT ¥ = eM AN} 


weree SECTION PROPEPTIFES AT ¥ & ef ANI ( 1,999 FEET FROM FANT OF TIF) weowe 


may, COMP, Face AVER ALL FFFECTIYVE RETRFORCTAG TENSTOAN 

STGN wIfTH, IN, NFPTH IN, PEPTH, TN, BREA, SQ IN FACE K J 
oe ee ee. ee et er ee oe 
+ 12,90 tA Lan 1S 50 0,79 NP ©,Pay 9,919 
« 12,00 fA,an 14,50 n,79 ANTT 9,259 4,917 
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SHFAR ANALYSTS AT X & 
Loan v N (CMP 6) 
CASF LA 4 SLICE tB 4 SLICE 
1 4245.1 A,o1a7 

? -4920,7 AGT U7 


FLFwiIRe ANALYSIS AT ¥ & 

(oan N (CAmMPEee) ™ 

CASF IA S/S SLICE LReFT/SLICE 
1 A, o43u44, 

2 ART, #4A59, 


2 no} 


FXAMPLE 4 


- RASIC RETAINING 
11254339 ON 


Q/ITSRN 


fd 
W AFGIN HEEY 
a 


STRFSS ANALYSTS 


SHH AW ANT MOMENT AT THE 


SFCTINN PROPERTIES AT 
COMP, FACE OVERALL 
WIATYH, TN, NFPTH YR, 
wwreertecene wewwewcoe 
12,00 yA,NN 
12,90 1A,90 
mee SHEAR ANALYSTS af xX & 
(oan Vv MN (TOMBE ¢@y 
CASE LR / SLTCF th 4 SLICK 
1 3940.7 121k nN 
? uggs A O73 ,74 


FLEXURE ANALYSTS AT KX 8 

Laan N (COMPse) “ 

CASF LA Y SIICF tReF T/S1 ITE 
‘ 121A, 2NRGA, 

? aya, Porta, 


1.50% 


MOA WA COMPLETE 


#@ UPNATE FIL F PRESET 
# 


COMMAND FNYTFREN 
ENN 


-0,0n1 ¢ 


STE Mee 


Y¥ = 
FFFECTIVE 
NEPTH, 


wer evoeeere 


1.6501. f 


(¢ Vos FANN 
ALI MwaR] F 
UNTT STRESS 
60.251 
69,390 


NfMwary 
ACT3IRe77 
PRAVISTNE: 
B.7,4,5 
A.7,.4,5 


1,999 FROM FN AF TNF) 
“ UNTT SWF AR 

LHeFT/SETCFE STRFSS) PST 
edtuu,? 24,397 
aNASAL6 eR, 314 


1,999 FRO END AF TNF) (+ M = TFNSYON TA TOP) 


WAIL ANALYSTS 


W591 ( 7,499 FEFT FROM END AF HEFL) enon 
RETNFORCTING TENSTON 
AREA, SQ IN FACE K J 


0,79 0,243 
0,79 9,280 


TN, 
TAP 
ANTT 


9,919 
0,917 


15.50 
14,50 


7,499 FROM END NE HEEL’ 
M UNTT SHEAR 

IReFT/SETCE STRESS PST 
annua, 1 tAT 
2qaesu, 26,859 


(+#V = ENN 
ALL OWARLE 
UNTY STRESS 
60,453 
60,329 


ROAWNY 
ACT¥Ro77 
PRNVISTOAN 
RL7.4,5 
B.7.4,5 


( 7,699 FROM ENA OF HEFL Y 
FS 
PST 


P1%94, 
WORUD, 


{+™ 2 TENSTON TN TOP) 


at 


2-5 HAND CALCULATIONS. Notice the slight difference in finished 
grade soil surface elevation between the program (87.46 ft*) and 
the hand calculations (87.5 ft). This will cause a difference of about 


0.5 percent in active earth force. 


Design Dade : X=/20 eu. LA. 
L Chaceh /1)= 30° 
© hese) 7 /9° Cirieee hitic but used fen exp.) 


Chase) * © pst 


/ > 

9 \ 
Momenk_ / g 
center: S 


fo te! neglect any passive resis Faunce 


A table of factors for converting inch-pound units of measurement to 


* 
metric (SI) units is presented on page vi. 
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a it, 


omyu 48 Aort« tet Cart) 
(use Coulorrh methed) 


In our probkm 3290, £=F 4623" 
\ 


ose Bh sin (8-f) 
Sin Sin p-i) 
OD aa. 


6 
CSC = Fin 
° e . ra 
cae Jo” Sin (707301) 
y ; ° by Stn_ C30 40) Sin C3 0°~ 7.4024) 
[ an (7e ne Sin CFO ~F. $623 

["G) ¢ 860) 8660 = ge 
AE ie x y tease) ord (4.4217 
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Synce the hackh sl 15 Cchessen less the pressure at 


Gny depth H can be Cxpressed As: 


1 a FU Re 


Pit Pressure at ey, 72.5 
la C20) CPF. 3 = 925) (.377) 
P @ GEt2 pst 


Compute total force due to actwe soil 
P.=(4) (727.0) (86.83 - 72.) 
Pee SIG Ths - nets et LEH 
., acts at elev. 77.9¢ 


C1707 Plomen ts thout ont A 


es putes Tea 
SM EM3C20) |y3sa¢ |_| 
C.IC5C3.9) 20) 


Q) | Cte) (3.5) C50) [42025 ea 


| Cam put€ resultant rato 


p= BSC gis) 04 «3% 


oa Ihe 


OD ae ek ap eee ha hoe eRe Sag? be Aten ee aaaee 


Com pute Pe da tren pressures 
| ZV Zv Ce) C¢) 
— ¢ 


Cre: (A ae 
3 
La? 1,0) ( tee) 
rr: / = He E109 ¢r* 
C7 954 
/ 82a! (820!) C4S¥) CFS) 
Ta * Me 110.4 


16E5¢ + &/ = 25/5" pst 


105% -G6/  * 7993 pst 
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Chek shiding S$. (Shear tric. method} 


Csee f9, 445) 


Re | k+f 

DF 2H 

Re EV fang #6A 

B= BH? kim St %) 42H ben (US4% EC 
Cloulomb CF. asta 470,520 , Cohese Sur 1) 


(A 


Comrpu te KF 

Rez EV benGto + 4H ben (54%) to 
RF» (e2e) Chen l 8) HE)G2) U5) ben OSHS) 
R. = 18201 C.3249) + C4) C120) 5)" C3-2) 

R, Fre SUY t¢oS <€319 (bs. 

EM= 5926 ths. Choo shitty 


: _ 63/7 
? 5. 1 S77 


S.F > L407 €45 we 


«sae sual Seon 7 


A Basie Re taring Wall Stress Ana lysis 


LZ. Ditreductisn | 
A. Sin, hee/ fee designed as candhion Been. 
3. FBO Srawn fr cack member - Simple Sta hes 
4. tind prments 
C. CSD used 
D. See 4q. © Sep typ. momen* shear AMagrens. 
for 


regd stem Exp. prob. 


TE. Compete A, 


Or 


pi THKa= 20) (13.5)(.37/) = Col pst 
P=(D6o) C35) =4057 * @4H 
Mg = (#257) (4.5)* 18257 frsbs 
Vy = ¢097 /bs. 
Ne = +5 Ce thS) (SCI) = 253! 
Naz 293) tbs. Canial oad) 
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4 
{ 


PP Pease ae pe 


Compute As reqd Cwsd) See hg. 7 


fs? 20 v0 
Loe 45tL 2 rsopy CSS if hyd) 
dri." 
d’=2° 
d™as" 
A+ 18.26 b4T 
N 723536 
P / ge eee NY Sate e, aoa) 
» h Zvo02 a t/, g3 
Lt DM, : * Ta0ne) ie 
3 83/ 
jel- Ke tf s  =.f723 
re ps J” 12.26 E28 
S. > NI a ‘ 2.03 + iL 27.22 4-54 
E27.76% 
(2009 NE Ne 
Poe: eae 
Cree) €2-53) ©2726) je C.8723)GSS) 
3 Cxs000) C. 9723) C1S.5) 1007-70) 


Ay = -#71 Ci~,149) 


Chee K d against Spal fo nsare et lity 


.& 
1 f Ky bd? = 4 (1350) 63831) © 8223)Ci2) assy 


1/2000 


Mes 5419 k-¢7. 
NE = 2.53 C7:76) */9.63 kEFr- 
Mp «NG -. bea wn dep th ak. Cre seed) 


check shear 
vee ptt fe +4 13020 © sGops. 
a= Yb = 4057 425) 221, Pps <lo om 
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Se 
we dy Te Sra ee a ee 


Stem Nov M wt base Celey 744) 


Active worth 


f6230° = o.3%979 
Y=/Lo pt 


base pressue =z 120 (.58 7913.5") 


il Covlen» ka (ealeutste/) 


S 229.397 pot 


= 4242 Ib/e 
prionten =z F242 (13-5)3 


a 19079 FN /4 
Direct Loewe 
2) oy OY - jae erence 


on Zow pF Shears 200(+) + 400++400 
Pee =|Zoo Ib /4> 
52.0 +od 1b/44 


74.0 | gov h/t Momint = 4006-19) + +0 of £2-19) + $00(73-%#) 


= F309 +3t00 + [<oo0 
= 9600 IbL-F/R 


L#.0 


dead weight = 1 (13-5) C1S0) SLozs ¥ U 
SOi.s\Uiszz sob h 


Ss 
Bovny 24 Kx tots(.s) + soc(l+ 5) 1¢o / 


3 
zozs Fog =Zsar 70.63 
Stomens = Z531( 1-5 - -€33)= 253i(. ne7') Z9SHIbN 
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Load case | tor ay Jase 

N= 2531 [h/42 

Vi q@2e2 [bie 

M= 19099 + 296 = 1939S Nay 
Ler cue 2D Leto ae dase 

Ne 253! L/e 

V24242 + Itove S47 b/G 


M= 193YS +9600 = Zy9gx¥5 IL-3 /G 


Shea Qt Eley, 75.11 $4. (117 op) 


573.997 


S 73.937 , 
OV= li ons sae 398° 1,17 


E2398 SF 
f = 763.4 ¥ 


Loo Case 7 Jodel Sher at+Llev, TSef72 


Ve 6442-703 = 4739 A 


PRR TAP ee ee 


ar SHem (% = -2. 60] )— Lod Crc Z 


Sas 2777-122 2245 pt 
Wz |SO pcF 12.5 
capt eh ae 
pine fo—Bte’ es 
Perssurs (Sos 
program, 5 ee 
y) 7.S 
Module FA 415 L ps 612+ ZEEE 21 10pst 
report file 


= o _ 
P= 612 +2235 —~— = 2402 pst 


sol). 2492 C)_ ais aot 
- 


i) 


Ve Sem 


450 - #964 —~ 415 2 4929 +y 


‘Te sdem = 450 C') ~ ¢964¢M)- t1s(% = = —5067) I" 
adding arial eeechincity momeors 


Me seom = 75 067 + 926.5 (4E-LS)s —#960  Linal 
l WS 
N = ten ae ¥2E.5 A 


', S A ) 
(<< = ) 20,15 


2-77 


/d eel N, uM ar aa (22 1,50/) ~ lool coe Z 
mands 549)’ 
+2F = 99.793) 


es <= 


C? 7-46 


} L25'x 110 pet = 150 psf 


Ta ESE Meee (te) | 150. 1-9(7.9) 6127.8) 1ssi-5) 


= soa ee 12199 4 1SPUS_ $590 _ srt.5. g00be/, 
gh Vx), 12189 (ns + to = 5147" 
M = Sél. 1X) + (25) 4 1697, s(*x ne) 5467) ee) 


+ 1140 ( b-S) 


= ZVI ZS 4109+ 6327 — 21909 —- [0016 + 74/0 


= 22925 +7410 = 303355 i*/, 78 s SOF4¢Y a 
> 


Ne Carh prune on cad of heel ; 
i; 


659 ae 
: aan = EEI#INS 1,5 2 1035 ® 
el: 620-9) (outs) 2 Bon 


726 
axi2/ 26 OF stil mommt = 
Cae od 


2-6 COMPARISONS OF RESULTS AND DISCUSSION 
2-6-1 Load Case 1 Stability Summary: 


Hand Percent 
Item Program Calculation Difference of Hand 
Resultant ratio 0.4139 0.4133 0.0006 0.15 
Sliding factor of safety 1.07 1.07 0 0 
Bearing pressure, psf 
Toe end 2504 2515 -1l 0.44 
Heel end 798 793 5 0.63 
Coulomb K, 
Over heel 0.3711 0.3711 0 0 
On stem 0.3879 0.3879 0 0 
Active earth force, lb/ft 
Over heel 5908 5936 -28 0.47 
On stem 4220 4242 -22 0.52 


2-6-2 Load Case 2 Forces and Moments: 


Hand Percent 
Item Program Calculation Difference of Hand 
Stem axial force 2,531 25331 0 0) 
Stem shear at base 5,420 5,442 -22 0.4 
Stem moment at base 28,827 28,985 -158 0.54 
Toe axial force 837 827 10 1.21 
Toe shear at stem -- -4,929 -- -- 
Toe moment at stem -4,859 ~4,860 1 0 
Heel axial force 1,218 1,039 175 17.2 
Heel shear 4,996 5,233 ~237 4.5 
Heel moment 29,234 30, 348 1,114 3.7 


2-6-3 Discussion. The only significant differences are in the heel 
forces and moments. These differences arise from the way that 
stability analysis results are transferred to the structural analysis 
computation modules. For example, active earth forces are the only 
items contributing to heel axial force, with no seepage and key reaction 
forces. These forces are lumped from the Coulomb pressure diagram, to 
be in the same form as the alternate incremental wedge nodal forces. 
The axial force and moment summation routines for the heel pick up the 
lumped forces from module SA (run implicitly by module FA) instead of 
the actual pressures, and so inciuc> the pressure acting on an 
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additional vertical contributing area that may be as high as one half of 
the spacing between nodes. The nodes are spaced 12 in. apart in this 
problem, so the error may be as much as 659 psf times 0.5 ft or 329 lb/ft. 
This is more than the error for this problem of 175 lb/ft. See paragraph 
11-4 of the User's Reference Manual for more examples and discussion of 
these effects. 


CHAPTER 3: PROBLEM V2 


3-1 DESCRIPTION OF PROBLEM. This problem is the same as example 3 in 
the Basic User's Guide; i.e., an analysis of a basic floodwall 
with no difference in finished grade between the two sides of the stem. 
The backfill and subgrade both have friction and cohesion, and standard 
| floodwall loadings are used: 


The objective of this example is to demonstrate stability and 
member analysis of a basic floodwall. The example is the 
same wall for the floodwall hand computation example. Data 

i will be in a Command~Data file named EX3DATA. Program control 
! will be interactive at the time-share terminal. 


TSTT = 18" 
EL +65.0 (ETS = 65) br Loadin 


Basic Working Point 


ELWH = 65 


3'. o' 


Loading 2 (ELWH = 62) 


No Top Panel 
HSBPB* (HSTPH =0, HSTPB = 0) 


Vertical Stem Face 
{ (TSB = 0) 


(ESTW(LC) = 50) 
Level Surface (SST = 100) 


12.00 


(ESHW(LC) = 50) 


(ELWT = 50) 


No Inter Panel 
(TW1=0, TS1 = 100) 


Level Surface (HS3 = 100) 


Earth Crack 
(KRACK = 1) 
(Floodwal! standard) 


(HEEZT2 = 18") 
HEELT1= 2)" a 


Level Base (BS = 0) 
TST, | 


TS2=24.0 
oh aaa eee 


__EL 43 


BTE1 = 43 


w 


HEELW* 


BW= 25.0 ft. 


Stem Ratio (STR*) | 


= 125 lb/cf (GAMAS2 = 125) 
= 15° (PHI3 =15) 
C = 400 lb/sf (COH3 = 400) 
Angle sliding friction on concrete 
Adhesive strength against concrete 
CADHS3 = 400) 


ote Design Data (SPF3) 
cy 
? 


15°( PH153 = 15) 
'40C lb/sf 


wood 


*To be calculated by program - input value of C in data. 
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AD-A099 377 ARMY ENGINEER WATERWAYS EXPERIMENT STATION VICKSBURG MS F/G 13/13 
VALIDATION REPORTS COMPUTER PROGRAM FOR DESIGN AND ANALYSIS OF ==-ETC(U) 
FEB 81 WA PRICEr RL HALLe R L MOSHER 

UNCLASSIFIED WES@INSTRUCTION@-K=-81~3 


Ev. 68 


3"CLEAR 3"CLEAR 
#5 @ 12 #*-6@ 12 
Conse. SH EL 55 hd 
i> #9 I2 
Bor feily developed belov el. 510 
t 
*7 bor O- o!! 
een pie / | +#7@ |2, Aternate ot 6" with 
#7 @i2 Vin same layer 
*6@ !2 I / h gig" 
3"CLEAR #6 M12 Sean 
' —=<—==— —— 


———w eomesey 


Defe lists CND and CNWD defoul} volves: 
fe = 3000 PSI 


fo = 0.35 fe = 1050 PS! (FOR HYDRAULIC STRUCTURES) 
fy = 40,000 PstI 


f = 20,000 PSI (FOR HYDRAULIC STRUCTURES) 


WALL REINFORCEMENT 


3-1-1 Load case 1 has the water elevation over the heel at the top of 
the sten. 


3-1-2 Load case 2 has the water elevation over the heel 3 ft below the 
top of the stem. 


3-2 DATA PREPARATION. Paragraph references are to the Basic User's 
Guide: 


Startiag Bes ponies , peregrhs TZ snd 7-34 


ZNZT  Cnew problem) 

2 C2 lord c7ses) 

F Se Lada d taut Vives seseceed ) 

H C by diwhe sYrvvrve Debut voles Soferpe/) 
NAME EXAMPLE 9 -- Bsze feved Wile ANbLISTS 


Selertin of Dro Luk i Parmgnphs BZ 10d Hf th P-l3 
Modu FA Sor Found tdion D2 gis 


Wolo wh Lr Steers Dra ASHE 
Prepueten of Dotr Lists, Pertsrphe S-3— 1] 
Soi Series Cfove hits Segrinniag with phe Jobers "SS 4); 


* Finished grate Over Ade heel, porigred FI 2 


hie? EsHrv MS? 
ae Le PF 


Sneed 


SSAC S0.0 100-0 


4 Fraished grote our the Yee, Preagnyt ¥-3-1 } 


Jisd- 
Nome ae CsTw Sssr 


SST oO 55-0 102-0 


Finished Srede ef exisding Soil 17 re apphealle dr annkyd, 
SO oS e490 Sipe SSEE is ne Needed. 


Soi7/ Progerties CO dade ide Seginnig bida phe hes “SP “); 


+ Sebgride JS +%9 lise SPE S 


S Prva rph S-F +): 
lst PrHZ3 Con? Shits PUTS] ALNWSS 
Aone Co pst y, pet B14 ty Sorby, Fadl 


SPE3 16.0 400.0 125.0 ISO $00.0 


Does liste SPH wd SPT Qe 20% Geedel 
Seeruse the backfill Sok dos are Ade Sore 
93 tor the Sudors#e sol 7d the fLosforias 
Sefactp valves om vod C223 r-ph O-FZ 2): 
REAL 3 fe be cahes/raed 
FétIA2 4; 2E10 
RAE L 17 ter 
Be rmzrn fs tmmyten:l bor 2nrhyst. 
Fecadetiin Levgo pIrenieters 
Dota hit SOLP, porrgrph F-Sl, 1s rer peeled 
becoure 2) of the dePaul> valurr or seceppoblh. 


Lata lie RAD, Prragrazh &-S-2, 11 nem tecdd 
tor 9072/9504 


Wa+ Cr 


4 Dx it SEEPY prregrigh PET: 
1134 Lo GLwT Eluny 


nme tect Feed trunecote He 
Tere ee ee 11s have tugee 
Seep / SO0 ESOC” 5o yayd 
Seer 2 $00 62.0-4 Seth wer 
i) pbc hi? 
Qat2 ts? COLL 1s nom Ylecdad becouse +here are 
[0 dzé7 for Shee pike eto Crrfent. 


Svrcherge do+a hits Be Nor Becded (por29rf'h 7-7-1) 


bVYe// groruey Jo¢2 Lr Dn alyslt, P2rraph IX &- 3a 
C Dobs sts Sep/nning with phe Settere WLA 2: 


ise E7S Tw2 sTR weetw 


D20%k Seced Sect Sect 
4% WA 6Sio §25 c c 
tise BO Bw Bz Gs 
nam feet £,aBP39N Sor ASPIT 
A ULlaAB 25,0 ZHo 20 0-56 
pe HEELTZ HEELW WEeLT/ 
nam wnehes Leer web) eo 


WLAL 33 por needed Seczuse H+bere 1s ho hey 


7 113+ TS7IT S82 TTB MSTPH ASTPL WSEPE 
nome Wnches 10/6 — gaches Seer inf ify 


— SS ——=— —aees —SS 


TOENT TSZ 
S1Ithes 


13.0 


2 F-O o-0 1102/0 


is nor Needed since Abe wl/ ohgamear Str 219 be 


—— S247 Lomp lee tae moWwk FA -- 


R <snforem Seo! d22, Prreeneh o-9 : 


Dore fie COVR 13 20} Deeded Seewse Fhe efwir voles 


j “7 Pr 2graph E-F-/ ave gece pp sb/e. 
SS, aragrefh i ad 
ad cm) F za)? AsresT(i)= B&SCl2Z = 0,3] ay 


at Ho Cloe 
° Aste sw lia” 6012 so oy, 
4 = OFF 


BOI Fan 1 wpe go wis: 


DAE 55 (tote) : psresT in) = "bert = 0.44, 
ASTIL SH ly D=* 922 1.00Y 


O4 El, SI (Loce ls): As7LST (iS) = Fae 4 P bove 
Asresn lis) a™90b = 2.00% 
at Gl. tl = tog of 5256, Stee! A gone 26 2bove 


lise Loc Asrisr(im) 4% AsTLSH (L0¢ tH) 
eka a ae O/1 


name ee 
S7tLs / o.3/ / 0.4-$ 
S7s // oO. Fh / 1-00 

4 S%zs IS (Serd.tt) J 2.00 


' % Foe, Paragngh S95 C2) a 
24 oper cad (Loce)): ‘As7eerl), )= “@12 = O.Ft a, 
Asreeg (y)= =*9@1Z 21,05 WY, 


S ‘Loom Outer endocs 6): As7e87 (6,1) = S9me 

a 

: : As7788 66,” 2=*9@6 = 2.00 a 
e@ SF fiom Outer cad, Heel isa os OHS “fs YOra outer eo. 


ee Loc LNA ASTLBT foc unl) vo lve Are bE CS £vg) 


eT} a a Tt O44 = a eos 
Sn6 6 1 CS 0.4#) ' 2-00 
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ABER. 


ms 


ene rk A ROUEN A TE 


w& Heel, pomr2argh EFS 64) 
LOC yrlee 2+ ovrer efd: 
Bwtl-9999 = Z5.O% 4.9999 & 26.9999 
Ren 
4d ccinsls Locezé @ end 
@ ovre- end (Lot «26); 437287 (y1) «* 7012 = 0,6 V/, 
Asrcaa (yy) 2 E22 = O.FF @Q/, 
10! Lom puter cend(loc« 16): Ase BTLy/) =*7e 6s [.2o By) 
As7e 600) = Sime 2 ot 40d 
Shee! a stem i§ Somers 9% Lo' Pe 4 
be toc tnd Asmar (rogd) C78 Ms7rbe (toe 408) 


nore SPAS th 38 00 / fd 
Sn8 26 / 0.£6 / 6-4¢ 
S7ts sé J 1420 J Go oF) 


Conecrede Arg Odren) erers ) Perearseh §-1 0 


Dore hers CND 2d CNWOD DIE not fe ehed beewse 
2M of the ef arid voluts O14 Bec eprrbh. 


Does Mie STLO 75 257 epies ble ae 249315, 


Coste dota , aragryh tot Li 

Nor in Sh Becovse there 1h Ne Jovadlary Sehiaed 
between existing afd Saeki) sorl Sosdems 20d berrvte PO 
Lost dors 240 girra. 


DATA fezAvy -- Ble? DATA Fue 
———SSSSSSSSS—eeeo 
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aide me 


DATA FILE: 


eOLD EX3DATR 

©1040 NAME EXAMPLE Ve -- BASIC FLOOD WALL ANALYSIS cUSER GUIDE EX. 
elAVE EXVeDAT 

DATA SAVED-EXVeDRT 


eLIiT ExvzDAT 


1000 INIT 

1010 | 

120 

1030 

140 EXAMPLE Ve -- BASIC FLOOD WALL ANALYSIS «USER GUIDE Ex. 
enod & 0 50.0 1006.0 

eur 33 0 50.0 100.0 

2000 S 15.0 400.0 {25.0 15.0 460.0 
O10 2 1 5So.0 65.0 

rnZo ¢ @ $0.0 62.6 

4000 65.0 8.25 € C 

ula 25.0 24.0 26.0 O90 

aed 18.0 C 21.0 

an30 128.60 G.0 30.0 0.0 8.0 C 
sag 43.0 18.0 24.0 6.0 100.0 
Snag 1 O.31 1 O44 

S10 11 O.44 1° 1,00 

su2o % 15 = 1 2.00 

S100 ¢ 1 1 O.44 1 1,00 

S110 ITLB 6 1 sy 1 2.00 

S200 ZTLEB Zé 1 6.60 1 0.44 

SS1Q 7TLB 16 1 1.e0 1 : 


ni UVPDATE 
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ray 


ne ane an CORNER EET RO SUSIE SI ne OI ake neces eet 


3-3 TIME-SHARING TERMINAL INPUT/OUTPUT: 


FORTRAN 
RUN WESLIB-TWDA>R 


09717780 12.108 


PROGRAM TWDR -- 713-F3-R0 027 
T-WALL DESIGN/RANALYSIS 
REL 1.0 AUG 80 


"RESPOND WITH 7 FOR ANY HELP> 


ENTER UPDATE FILE NAME <7 CHAR MAX) 
7EXVeUPD 


FOR REPORT FILE» 

ENTER NAME TO BE USED ON REPORT FILE IDENT CAPD» 
7W.A. PRICE 

ENTER YOUR MACON ACCOUNT NUMBER 

*eaeess 


ENTER NAME OF COMMAND-DATA FILE OR 


ENTEP A CARRIAGE RETURN IF COMMANDS RRE TO BE ENTERED INTERACTIVELY 


TEXVeDAT 
FROCESZING DATA FILE... 


NOT ENOUGH VALUES ENTERED IN DATA LIST - =FEX 
TRAILING VALUES SET TO “Ct” 


NOT ENDWGH VALUES ENTERED IN DATA LIST - SEEP 
TRAILING VALUES SET TO ‘C* 


NOT ENOUGH VALUES ENTERED IN DATA LIST - SEEP 
TRAILING VALUES SET TO “C* 


& UPDATE FILE PESET 


DATA FILE PROCESSING DONE 
PETUPM TO INTEPRACTIVE INPUT 


COMMAND 
7PUNM FR 
THE PEZULTANT PATIO = 0.2420. FOR LOAD CASE 
THE FECULTANT FRTIO = O.se11+¢ FOP LOAN CALE 
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FINAL FACTOR OF SAFETY AGAINST SLIDING = 1.7355 FOR LOAD CASE 1 
EY ALLOWABLE STRENGTH METHOD 


C stvFSe2c’ TANPHI “=TANPHI-FS 
FINFL FACTOR OF SAFETY AGAINST SLIDING = 2.685 FOR LOAD CASE & 
Py ALLOWABLE STRENGTH METHOD 
co =cvFS+ac’ TANPHI “= TANPHI FS 
i TOTAL CONCRETE VOLUME = 81.82 “CU FT - LF>>» FOR LOAD CASE 1 
: TOTAL CONCRETE VOLUME = $1.62 (CUFT - LF>» FOR LOAD CASE 2 
f ENTER 1 TO SEE PLOTS OF THE DATA AND ANALYSES 
F (MAKE HAPD COPY BEFORE CARRIAGE RETURN? 
k Gr 0 TO OMIT THE PLOTS 
a] 
L 3 
¢ WEDATE FILE RESET 
| ” 
I & COMMAND-DATA PHASE ENTERED 
i 3 
COMMAND 
RLM WA 
k 33 
> BEGIN MODULE WA 
ENTER 1 TO SEE A TABLE OF % AND ¥ CORNER CODRDINATE? : 
OF © TO CONTINUE WITHOUT SEEING THE TABLE 
mE 
F. TO GET DEFAULT VALUE FOR “IFEM"s ANSWER NEXT GUESTION WITH AOCAPRIAGE FETUEN: 
; ees IFEM IS NOT DEFINED, 30 YOu! MUST : 
a ENTER ( TO WEE LOAD CASES As- 
i oF 1 TO ALZO USE EM ALTERNATE SPECIAL LORDINGS 
‘A CAPRIAGE RETURN WILL INSERT THIS DEFAULT 
} VALUE OF 1 
‘ ar > FOF MORE It.FORMATION 
oF C TO CONTINUE DATA CHECK WITHOUT COMPUTATIONS 


OF * 70 ABORT THE MODULE 


& BEIM ITRE LS ANALY IT 
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ENTEP T TO GET THE ANALY21]2 PEZULTI AT OUR TERMINAL 
OF FR TO FUT THEM IN THE REPORT FILE 
OF B TO PUT THEM BOTH PLACES 
PR 
ENTER THE LORD CASE NUMBER YOU WANT ANALYZED 
OR A ZERO FOR ALL LOAD CATES IN DATA LIST 
OR ¢ TO STOP THE MODULE 


BEGIN STEM STRESS ANALYSIS 
SELECT TYPE Cs =» OF F ANALYSIS 
7c 
STEM ANALYSIS COMPLETE TO BASE 
SELECT TYPE (s fe OR F ANALYSIS 
oN 


> BEGIN TOE STRESS ANALYSI= 


SELECT TYPE Cs» =» OF F ANALYSIS 


mC 

TOE ANALYSIS COMPLETE TO 2 TEM 
SELECT TYPE Cs 3s OF F ANALYZE 
7M 


> REGIN HEEL STRES? ANALYSIS 


TELECT TYPE Cs 3s OF F ANALYSIS 


HEEL ANALY 12 COMPLETE TO END 


SELECT TYPE Cy» 2» DF F ANALYSTS 
2N 


MODULE WA COMPLETE 


3 WPDATE FILE FELET 


& COMMAND-DATA FHASE ENTERED 


"ONMANT 
“ENE 


ENTER S TO SEND REPORT TO ADPC TERMINAL 
OF 0 TO <AVE IT AS A PERMANENT FILE 
OF t TO DETACH «DESTROY» IT-~ 
75 
ENTER VOUP ADP CENTER TERMINAL MACON I TATION CODE 


RH 
INUME @ 24627 


1OWP UPDATE FILE FOR FUTURE RESTART IS NAMED EX¥cUPD 
= Tor Ok ‘RELEASE UNNEEDED FILES? 


e 


! 


Sak hain te ak minis cai! 
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awe 


XFORTRAN 
ZRUN WESLIB/TUDA,R 


09718780 09.754 


PROGRAR TUDA -- 713-F2-RO O87 
T-UALL DESIGN/ANAL YSIS 
REL 1.0 AUG 80 
(RESPOND UITH 7 FOR ANY HELP) 
ENTER UPDATE FILE NAME (7 CHAR MAX) 
PEXVETENP 


FOR REPORT oie 
ENTER NAME TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX. 


2AP. 
YOUR MACON ACCOUNT NUMBER 


ENTER NAME OF COMMAND-DATA FILE OR 
Sen A CARRIAGE RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY 


IS THIS AN He ta OR A RESTART OF A PREVIOUS RUN? 
ENTER ‘INIT’ OR 


COMMAND 
PREST EXVeUPD 


&- ALL DATA RESET FOR FRESH START -@ 
%- COMMON DATA RESET FROM RESTART FILE EXVeUPD , UPDATE FILE RESET -8 


COMMAND 
TRUN FA 
THE “ESULTANT RATIO » @.2420, FOR LOAD CASE 1 
THE RESULTANT RATIO = @.3611, FOR LOAD CASE 2 
FINAL FACTOR OF SAFETY AGAINST SLIDING = 1.73, FOR LOAD CASE 1 
BY ALLOWABLE STRENGTH METHOD 
C’eC/FS+2C’ TANPHI ’ = TANPHI/FS 
FINAL FACTOR OF SAFETY AGAINST SLIDING « 2.68, FOR LOAD CASE 2 


BY ALLOUABLE STRENGTH METHOD 

C’*C/FS+aC’ TANPHI ’ = TANPHI/FS 
TOTAL CONCRETE VOLUME = 81.82 (CU FT 7 LF), FOR LOAD CASE 1 
TOTAL CONCRETE VOLUME - 81.82 (CU FT 7 LF), FOR LOAD CASE 2 
OUTER 1 TRASEE PIGUET DERE tata RF 


> oR © TO OMIT THE PLOTS 
1 
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i 


i 
2 PLOT FORCES AND ROMENTS 
3% TO TERMINATE GRAPHICS 


a1 
ACTIVE LOAD CASES 
2sesesn G@ne eeeee 


t 
2 
en DESIRED ACTIVE LOADCASE 


(ee ret 
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CE “XS BTIND WIEN) SISATUNY T1UR C0014 SIGVE -- Bh TIdKE 


ce *xa adfne wasn) SISAIUNY TIVA G0014 SIS¥VE -—— 8h TlAMG : 


EEN UY an PLE Sipe EER tees ote 
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CE °X9 BING UICN) SISATUNY DIVA GOO1Z SISVE —— BN ZIdiWXE 


eee aor any eeewte td 


" - : 3 ~ 3 
al * 7 


I 
4, 
. 


18 


3- 


il 


(e °xa adfne wasn) stsateny Tivn G001s OIsvE -- an TIER 


- EGE AT ERS RSET AD ee ee 


your update file fer future restart is named EXV8TERP 
step OK (retesse unneoded files) 


SRELE 
FTUL RELEASED EXVETERP 


3-4 REPORT FILE PRINTOUT: 


RU RAACRERARERU ERR EKERERRERERRLRRAARRARERRARAARERRERRRARARRERR 
we Fe Vow Qs47sAN 


“OTRS Th FOL ATN SPECTAL PRINTOUT THAT MIGHT RE IN THIS FILE ae 


THE VALHE a, I> BaF est TS SEN TN NFNOTE AN TINDEFINEN TTEM, 
THE VALE Sa, P4$Pb ORE" MEANS THAT THE NEF AUIT VALIIE WAS REQUESTEN, 


A TMEMOWY Balle T AT 1..." MESSAGE PPMRARLY MEANS THAT NEENDEN Nara 18 UNDEFINED, 


FMN OE NOTES, 


COAMAIN ENTERE NG: 
ret? 


We ALL MATA BESET FAP FRESH START of 


CN 4AMANA FM TE RE Ire 
6 


CN MAIN BUTE REN: 


> 


Pe BetD oN ASETSAN 
VAEL PECL ARE fT BRE A RYDRAIT TC FINAN wall 
COVMAMIA ENTER RE IG 


MAME FRAMED FE V2 we AASIC FEONN Walt @NALYSTS (HSER Githe Fx, 3) 


POM AMA ENTERED: 
sser on San tan n 


COIMANE FATE OF ING 
Sst © Saya y4An.o 


CMAND BMTERE NS 
shee 15,9 anon 15,0 “00,0 


MAT BNOUEBM VALTIEBS FNTERER TN DATA LTST © SPFR 
fRati thR vAPUFS SET TN °C? 


COMMAND FMIFRERg 
SFEM 4 5.0 4S,0 


MOT BNOUCH YALHIES PMTERER TM NATA | TST © SFFP 
TRATLING VALUES SFT TN °C? 


COMMAND ENTERENS 
SFEP 2 560.0) Baya 


NOT ENOUGH VALUES @NTEREN TN MATA FTST © SFFP 
TRATI TG VALtIES SET TN or? 


TOMYANAN ENTE REN: 
wea &#5.0 Are fF ¢ 


COMMAND EMEIRRET ¢ 
wt At aan P40) Arn an 


TOMMAMN EMNTEREN 
sp aAH TALN F AtA 


FV MAMY PMT RUB IG 
WE AS PALA AOA 


CO MANA PO TEOET s 
ay ata fan 


CORY PTE RE Ie 
sms fo oalyy 


COMM ANA ENTERED 
STLS 11 A 4a 


COMMAND ENTERED: 
STS 615 8 


COMMAND ENTERED? 
STLA 1 ¢ O,4a 


COMMAND ENTERENS 
STIA & 4 8 


CNMMANND FNTERED 
STIR 26 1 0,40 


ee LAT a te ener, 


COMYPAND ENTERER: 
STLA tet 64am ft $ 


CNBMAND ENTERED? 
UPNATE 


“ 
@ UPDATE FILE RESET ‘ 
a 


FYA“PER V2 ee HOSTIC FIONN walt ANALYSTS (USER GUIDE Fr, 31 
12219257 9M @7477AN 


« 
# RFLLIN AASTC STARTITTY MATA CHECK 


® 
ARR ANT VAL AE 42, S50nnn 1SFN FOR GaMaw ci nan FaSF 1) 
NEFA T VALE me 150, 90n0n HISFN FOR RAMAC ernan CasF fy) 
NER ALT VAEDE EF y,qNnANA Hsen FOR FSS q¢man CASE 1) 
: Nera T VALE NE 2. nnnann seh FAP Few ernan Case 49 
! AFF AMET VALE OF 4, skh FOR ICEXSS crnan CASE 1) 
NEE AINT YAlEE AE n, WSFA FNP UEFA rian CASE 1) 
‘ NEGATE T VAP me f, Higth Ene tITkX¥SS (LOAN CaASF 1) 
AER AIT Vat ie Oe n, SEA FNR VICRES! caiman cast 4) 
%, AEF ONT vale ne 9, NEEA ENR ICRES? rrOan CASF 1) 
‘ NER ATE T VAL ne ", Het N FOR NCAFEZ rmynan CASE 19 
f | Nepaty T varie oF ", HeFN FRR IIFRFSRT tL MAN CASE 1) 
Nepal t varus ne fn, HGR END HIFRE SA ty NAN CASE 19 
NEF aT vate F 1, Annnan tegply Fre ttl w§ Cr NaH CASE i) 
‘ age arnt vali oF 1,AAhnann Heth FAR wR mman easF 1) 
PEC AE Vali nF 1, nAnnnn Yeh BND TIT ew fH AM FASE 4) 
Heenan f vali NE ? Hern FAR TFene finan Cast 1) 
NEG AINE vate ne ' Here Bae Te Ene (EAN CASE 49 
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nee EE PUR CHAE RI Oe rum 


OFFAL T valor me 1.annnnn SFA FOR CEMA finan 
AN OFF ATH T VALE FAR RRMTA SN SET TON IINDEFINEN 8 ¢) nan 
NERA T VALIE MF 1 SEN FOR KRACK eh nan 
AER AIT VatnF +.Sanang 1ISFN FOR FSMIN finan 
DEFAULT VALUE ? SFPD FAR NSt INE cna 
NER ALT VALE SER FAR HGSW fp nan 
NEF At Val vit ? HSER FOR TFWwOr qaaqan 
Aer an h vague t usrn FOR TESA fe nan 
OFF aul T VALUR nF 1.9annan USED FAR CEMA (Lnan 
Nn MRE AI PT VALtIE FOR RRMIN SN SET TO UNDFETNEN ¢p man 
NER AULT vatuk Oe 1 USEA FAR KRACK einan 
NPE ALT Vabrur ne 1.5NN00f HWSED FOR FS¥IN ee nad 
OFF AUD T Valk ne ? USENM FOR NSL INE eran 
ORE OIN T Vale ne fn, HSFD FAR RKESW cnnan 
OFF AULT VALVE NF 1an nANN s*n FOR HSSSH qanaan 


NEE AE T vate OF 0, HigFN FOR NTSSR aan 


PYAMPEF V2 ee RASTC FINAN WALL ANALYSIS CUSFR GIINE Ex, 3) 
wPrtteS7 ON ASETIAN 


C) 
& WEGT® Part 2 NF STARTITTY MATA CHEEK 
Ud 


FXAMPLE V2 ee AASTC FINON WALL ANSE YSTS (CUSFR GUIDE Fr, 3) 
wPetIsS7 NN BAITJAN 


” 
# REETM MAREE FA 
rT 


VARTARLE HEEL Ww CALCIN ATER 14125 (RWeTW2eTSTB) 
VANTARIF HSRPR CALCIIL ATEN OR NEF AIL TEN TH CLOSE COORDINATES, 
HSHPR = 9,592508 TN/ET, 


i 
\ 


THORDINATES OF CORNERS NF WALL CROSS@SFLTION 


KeCNAPNTMATES ARE + TOWARN HEEL FROM RASTC WORKING POINT (HWP) 
YefNORNINATFEFS ARF FLEVATIONS 


PT, x Y NESCRIPTINN OF PNINT 

t 9, 65,9000 RASTC WORKING POINT 2 TNEeSINE OF STEM TOP 

? n. An RUZA RATION NF INF eSINE Fark OF STEM (AT TS1) 

z fn, uu AUsA RETWEEN TS1 AND TS2, AN TOP FACF NF TNE 

a mA, ASNO aa,sano "ne AF TNEHT = AT ANTFR ENN OF tw 

5 oA. esa as onan Thnk END OF RASE & AT RTF 

tn fa, 75NN ay anan HEEL FND OF RASF 

"1 ta.7500 44,5900 TAP OF HEFL T2 = TNE NF ANTER END OF HEEL 

1? 2.snnn 44.7500 RATTN™ NE HEEL @SIMFE FACE OF STEM 

1% 1.5000 Oy) ANTTOM NF HFELeSINF TNP PANEL AF STEM q 
14 ,5ann 65 .9nnn TnP OF HEEL eSTDE FACE OF STEM 4 


a HNP TINT BY MON SEFP ARE POFSSIIQFS ARF ZERO 


H MECAUSE YOR KRACK VALTIF NE 


1 CANFFLS ACTIVE FARTH 


# AND REC ANCE PPESSIIPES wR ANN/ONY wa (MATA 


tTST SCWHY 


8 ADE VININER TNER, 


7ERN, AP NEGATIVE | 


THE FIM YP NWTNG TARTE FNCEHINES WALE ANT SOTL +WATER “ASS ARNVE AASE, ANI 
THe ENOTES ACTING ON TT, FYCEPT THAT HORIZONTAL SEFPAGE AND UPLIFT 

ABE SAT PFUCL TINE N WE bE, PAaCTIVE FARTH"® TNCLTUNES THE wteWd WATER PRE SSIIOF 
TE A FOAL K TS ASSHMEN TM THE FARTH COVER NVERP THE FN OF THE HEEL, 


1nan FASE 1 


VE OTIC AL MART ZOMT AL MOMENT 
‘ Enece FORCE 
oY IusSETCe VRS TCE (Aor T/SE ICE 
“a errr TTT TTT TTT TTT TTT TTT TTT eT TTT PT TTT TTT TTT TTT TTT TT 
wAUT WPPTV AT n, 13PABN LAT 
ACTYVE BART n. n, oO, 
SOTI ew ATEO 2990857 o, AZQAVG KN 
t SUUT MARIE S AS n, a, 
NPORET yang a, a. 0, 
een 4, a, nN, q 
bACTUNtiaAne a, a, nf, 
rivet MERIDIA an, GIPTAM HN? 


A HART ZONAL PAMRSFERAGE PRESSHRFS Ape 7ERN 

A MECAIISE YnUR KRACK! VALIIF AF 1 CAMCFELS ACTIVE FARTH 
# ANT BEFAHISE PRESSIINES WS ANT SNR wo (MATA LEST SCWH) 
# AUF UNDER TNE, JEON, OB MEGATIVE, 
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THE FOLLOWDNG TARIE TACLIIDES WALT AND SOTL¢WATER MASS ARNVE BASE, AND 
Tur FORFES aACTTHG oN FT, FXCEPT THAT HORT7ZONTAL SEEPAGE ANT UPL TFT 

AQE SINT TNCLTINER MERE, “ACTIVE FARTH" INCLINES THE wWtewG WATER PRESSIIPE 
TE aA CRACK TS ASSIHVER Th THE FARTH COVER AVER THE FND AF THE HEEL. 


1Nan CASE 2 
VERTICAL HORIZONTAL MOMENT 
FORTE Forte 
tR/SLICE LAZSE TICE LHeFT/SLICE 
Ow 0 w 0 Ow 6 ww we Gg OOO O88 OOOO C SSO OES 8 SOOO S208 SHS OOS SADSEHSSATETFHOASAR 
wAtl 1227% AS 132A34 67 
ACTIVE FARTH f, a, 
SOTL ewaTtkeR 2579R AA BASSA?P 20 
SURCMARKES fl 0, 
NTPRCT TANS 0. 
aTNN f. 
FAR THONAKE 0. 


TOTAL FANT? SP ". §1A416,91 


F¥A“PLF V2 oe HASTC FILQNN watt ANALYSTS (USFR GHIDE x, 3) 
fagitsan AN A/ITSAN 


ry 
# AFGIN THE AVERTHRETOR COMPUTATION 
C 


TNA CASE 


NEE AMET Valk me 1 HiSEN FOR TSFTCLE) ernan Case 1) 


NERA S VaLDr ne 4 sth FOR NPPNCIT) aqnan casF ty) 


MPA TAP TS OUTSERE THE RERN AN THE TOF STINE 


FFE TIVE RASE © 1AL,TA FE TY, 
COORAPSATES OF FE RE PERSSON AN Twp RASES 
woe WA aN v7 Ss ALAA 


CREFO PATH AESFRIPTIONN FNR IMAN CASE 4 


We NARNITNATFS YeCFONRNTNATES HYPPOSTATIC PRESSURE 


14,75 45,90 a 


e 
1a,75 ay nan 1375,90 
fe Q,a3 4.0 1375,99 
4 oA LDS Ay AN 69AR,17 
HARPS 59,90 o, 


' 
| 
} 


OVERTURNING HYAPAIL TC GRANTENT = A,595AR 


> VALUE AF NPR EE OY FOUN 3 1 
> VALI OF ADHSS FNUMN s ann,onnn 
> VALUE OF PHESE FOUND = 15,90000 
> VALUE OF ANHSa FOUND = 9, 

> VALUE MF ARMSSs ENHAIN = a, 

> VALIIE AF epHTSn eon eo, 

> VALUE MF ONTSs FANN a, 


AT QASFeSNTE THTERE ATES 
wR TGHTER AVERAGE COFEFICTENT NE FRIFTINN 
wR IRMTE NR AVE RARE ANHESTOAN 
FEEECTY ve BASF WINTH 
FFFECYJ ye PRENGETH ALAN RASE SIENPE 
*NBMAY FORCE ACTING et RASE 
FRICTIONAL FORTE 
Rnere ne TNH ANMESTOM 
TOTAL FROrk AIL OeG HASSE 
HNGTIANTAL COMBPOMENT OF TOTAL FARCE 


neuen tt Owe ew 


DASSTVE FART POFSSIRES EMR ENAN FASE i 


ybrbary 


FIB VATION OF Tot NE SNTI 2 ga nae 
ONE SSIVE AT Tee OF SOT : 0, 

PLB VATION AY HOTT Eee ME Tb z= Asz,ann 
OVE SSHys AT MOT Tey OF Tee : “S42 .P7 
FL RB VATE Meg thb ST PAE T GA WAT YT = ALANA 
PRESSE AT Free St OTHE Me AL : aS hP AT 
OASSTYb BAIT BNOTE = me 1RPHT LA 
PASSE VE FP alagee severe se : ayn a 


NYSTANCFE FROM THE TNE TA THR PESII TANT 
VEOTIFCAL FORCE ONE Th PETE T PRESSHRE AN RASE 
BKORPZONTAL FOeCE ALE Th HYNRNSTATTC PRESSIRES 
MOMENT AVE TO HE TET ANT HYNROSTATTC PRESSURES 


THe PRSUL Tay RATIN = N.2uan, ENR LMAN CASE 
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™N 


IN 


IN 


IN 


™N 


™N 


IN 


6.05 (FT) 
3 
= 126A. 31 
z 

t 


S/R CHEKTT 
S/R CHEKRT 
S/R CHEKRT 
S/R CHFKRY 
S/R CHEKRT 
S/R CHEKRT 


S/R CHEKRT 


0.27 


(LOAN CaSF 1) 
ciqan case 1) 
CLOAD CASE 1) 
C1L.QAN CASF 1) 
(I.MAN CASF 1) 
(oan CASE 1) 


(LOAD CASE 3) 


AON LAN C(LAS/SQ,FT) 
YAL1A CFRFTY 
{ALTA (FRET) 

#3152.91 (LAS/SLICE) 
3524.31 CLAS/SLICF) 
7270, 96 CLAS/SETCE) 

1N79N 3A CLAS/SIL ICE) 

{N79u, 3A CLRAS/SLTCE) 


CFT) 
CU RSESSNO FT) 
«FT) 
(LAS/SSO,FTY 
(FT) 
(LAS SZSOLETY 
qCrasssi Teeby 


Ch Tet RSSSE TORY 


ePAA25. 30 CLAS/SLICE) 


=497609,7R (Fel RS/SLICF) 


(LAS/SLICF) 


roan Case 


OFFA T 
Herat 
QFE Sup tant 


CHEER Bat 


Yel NORNINATES 


VA 


VA 


1 


i 


buh oe 


Lae oF } 


S wTTHTe THE FERN 


HESCOTPTION FOR [NAN CASE 2 


Yel MNONINATES 


1A, 75 ae,na 
1A, 7S 43 on 
oA as ay no 
2895 gn,an 
OVEQOTOUUNTIG MYNQATID IE RRARTE MT s A.,s7so 
: > VALIIF PFE PPR Cy NUNN = t 
> VALE AF ANMSS Fon = ann, annn 
> VALTIB OF BOHTSR FOUMA Ss annnn 
> VAL Tit OR ANWSU FOONN os 0, 
> VALTIB FIR Arsh ENIIMA os n, 
] > vAEHe FE pee gy FOLAN = 9, 
> VALI OF fee ESS Cre Es ‘" 
F AT RASFeSATI INTERFACES 
a WETGHTER AVEWALE COFFEICTENT NE FRICTION 


as WRIGHTENR AVERAGE ANDHFEF STON 
FFFEFECTI VE HWHASF wINTh 
FEFECTIVE IFN TH AL OMNR RASF SINPF 


14 


NORMA 
FRICTIONAL 


eneee 


TATAL 
A HOWEZANTAL 


FORCE acTINGR ON RASE 
FACE 


See TO ANGE STON 


Fee AL NMG RASE 


COMPONENT EF TATAL FARCE 
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HtSkED FOR TSFTC(LO) 


HSER FOR NPPNTIC) 


4 


nan 


anan 


HYPROSTATIC PRESSIRE 


7 
11A7,50 
601,56 


ti) 


IN 


IN 


S/R CHRKITT 
S/R CHEKRT 
S/R CHERKRT 
S/R CHERKPT 
S/¥ CT HEKRT 
S/2 CHE KRT 


S/2 CHR ERT 


0,?7 
4nn,on 
as.on 
a5.00 
15709,23 
4209,?2R 
19000,00 
14209, 28 
1uPna,2A 


CASF 


CaASF 


CL.AAn CASE 
(LOAN CASE 
(LAAN CASF 
(NAN CASF 
(Nan CASE 
(TOAD CASE 


CP atAN CASE 


(LBS/SOQ,FT) 
(FEET) 

CFEFT) 

(LAS/SUTCE) 
(URS/SLICE) 
(LAS/SLICF) 
(LAS/SETCE) 
(LAS/SLICE) 


2) 


?) 


?) 


?) 


?y 


?) 


?) 


avid 


PASSEVE BARTH PRFSSIBMES FOR IENMAN CASF 2 


APO TY s 1 

FIFE VATIAN OF TAP MF SATI = 50, AR? (FT) 

PUESSIME af TOP NE SNOTL s of, (LAS/SQ,FTY 

FIEVATION AT RETTIAM OF TOF 2 4ay,non (FT) 

POR SSHRE aT ANTINM NF The z a”, (LHS/SQ,FTY 

FIBVATION OF 1OMEST PAINT AN WALL = ag nan (FT) 

PPFSSIIPE AT LMeFST POTNT ON WALL 2 0, (LASZSQ,FT) 

PASST VE FARTH Fore = 0, (LAS/SITCEY 

PASSTVE FARTH MNKENT z 4, (FTe! RS/SLICE) 

NTSTANCFE FERNY THE TNF TN THE PES TANT z 9,03 (FT) 

VERTICAL FORCE UF TO HPLTET PRESSURE ON RASE e -223H3.27A CLAS/SLICE) 
HOVTZAMTAL FORCE NF TA HYDROSTATIC PRESSIIPFS z Q175,78 (LRS/SLICE) 


MOVENT NUE TO MPL TET &NN HYNPASTATIC PRESSURES 3 ©374593,75 (FTL AS/SLICE) 


THE PESIE TANT RATION & O, tari, FAR 1MAN CASE 2 
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PYAMDLE v> we KRASIC FINAN WALL ANALYSTS (CHSER GUIDE Fx, 3) 
t2etA: 8 NN O4477AN 


a 
# REFOI® SLIP TG CoMPlratin 
“ 
: FT al G ACTOR OF SAFFTY AGAINST SITATHG & 1,73, Fone inan CASF 1 
3 RY ALT OWAntFt STRENETH ME THON 
C’=2csF Serr? TAMPHT SSTANPMT JES 
SUM AF ARIVING FORTFEFS 2£ 126A1,392 CI BS/SLICE) 
Sum OF RESISTING FORFFS =& 12692,004 C(LAS/SLICE) 
PASSTVE FAQTH FREE z Sa7n. 27 CLAS/SLICFY 
ACTIVE FARTH FNFECE 2 Oo, (LC AS/SLICE) 
HPL TET FORCE ZF —7AP20,29 Cr AS/SI ICA) 
SUMMATION NF HNPTIONTAl WATER FNRCES & 126A1,39 CLHS/SLICF) 
FRTP IME PATH CANAHTHATES TINNER THE NELITRAL RLACK 
¥ Y 
ons ay nn 
1a,75 ay no 
Frual FAC TOM OF SAFETY AGAINST SLIATNR & 2.6R, FORM IMAM CASE 2 
Ry ALLO AARL FE STRENET HM ME PRA 
r “sc sF Sear? TAME HT SS TANPHISES 
‘ 
Sie OF ARIVENG EQREES sc GYITS TAI CLAS/SLICF) 
SU QB RESTSTING FAECES 5 AF7TH, MAN CE AS/SSLTCF) 
k PARSTyF FAQTH FORCE z O0H2,98 CrRS/SLICE) 
; ACTIVE BAQTH FOUCE = a, CLAS/SITCR) 
"PLETE Y F NTE = ePPBHS, PA CIRS/SI ICE) 
SUMMATION OE MOOT ZONTAL WwATER FOUFES = 9475.78 CLRS/SLICE) 
ti CATENIOR PATH FANONT HATES VINAFR THE NEUTRAL REACH 
‘ y Y 
i eA LPS AR lan 
“a TA QTS aynn 
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mlm 


FYAMPIF V2 ef RASTC FLOMN WALL ANAIYSTS (USER GUIDE FY, 3) 
waetPs A AN AVETZAN 


&@ REGTN API OWARLF RF ARTNG, CAPACTTY COMPUTATIONS 


FERSS SET 7M $f FRET REIL DW | OWEST POINT AN RASE 


ALE NwARLE REARING PRESSIIPFS wttl NOT RE COMPAREN 
TN THE ACTUAL AFAR ING PRESSIINFS RECANSE THE ALLOWARLES WERE NOT NEF INFN, 


FNW FAN CASE 1, 


FOO THE BASF CONRAT ATES x2 eA, 28 YR AS,ON, THE ARSMIITFE VALUE OF § 
THE ACTINAL REARTIC, PLE SSHRE 2 1447.24 (LAS/SQ,FT} 


FNw THe RASE CONROTNATES v2 9,93 Ye 43,00, THE ARSOLTITE VALE NF 3 
THE ACTHAL HE AUTEN, PRE SSIUHE 2 Q, C1 AS/SALFYTY 


FN Tur RASE CONRATNATES vs th,75 VS 43,00, THE ARSOUNTE VALIIF Fs 
THE ACTUAL REAREME PUR SSURE = n, (1 AS/SA FT) 


res YUAN FASE a, 


FOR THe HASE FONROTHATES we eA, PS VE NENA, THE ARSOENTE VALE MF s 
Tee AC THAL SB ARTNE. PRESSE = 1151,98 TE RS/SQ,F7)Y 


Fv Top HAGE CONMNTOATES vs fA, 7G VE ARAM, THE AKA TITE VAEIE OF 8 
Tb AL TUCAL SEAT Sb Gis s 19un,7hH CL AS/SO LE TY 


ne Oe ee 


y 


FEAMOLE V2 em RASEC FLIAN WAL] ANALYSTS ClSFR GHIDE Fr, 3) 
Yaria: FON OSET/AN 
i e 
, # RE RIN COST AMAL YSTS 
a 
wsewsecees COSTE VOLUME OF EXCAVATED Maver ral oe ene 
“Sat payee yagi ee ens OT parad ensr 
(CULT AL CE TY CONTI ARS/CULET) (MALL ARS/L E11 
z fn, fn, no, 
4 , a, 0, 
s n, 9. n, 
COST Rk VANE tiME NF NACKETIL MATERTAL, 
BOT Pave VND HiME mart FST NTA! CFUST 
(CULE TL ETD COOL ARS SOINE TY CNAME ARSZ/L FT) 
! .. ee , 
? a, o, n, 
FE TER 7nes 0, nN, f, 
7 a, fn, a, 
hy o, 0, oO, 
wocwecee ch 22s SCOST A VONIME NE CONCRETE Ao aoc cececosscose 
2 ee ee oY 
SFCTION VAL IME NTT COST TNTAL COST 
q (CU LET A ET) CNN ARS/CU,FTY (CMOLLARS/L.FT) 
‘ STEM an, 3a 1.90 a0,3A 
¢ AASF 41,44 1.00 a1,48 
KFY 4. 1,an 9. 
| 
by) TATA, CONCRETE VOL IME RA1,A? (CUFT / LF), FOR LOAN CASF ft 
; 
weeds o COSTA VOLUME OF EXCAVATED MATERIAL. 
LA Pr ee ee ee DY 
SOTL EAYVFR Vevy LEME tiINTY COST TATAL cosr 
CCULFTSL FT) COMET ARS/OCULFT) (DOLL ARS/L FT) 
A] n, 0, 9, 
a a, 0, 0, 
g fn, 0, n, 


FOST R VOL tIME 


OF RACKEILE MATERTAL, 


SOT{ VAVER Vat UME 
CCULET/L ET) 
' 11S5,a0 

? n, 

FI TER 7NNE a, 
7 T7240 

rs 0, 


UNTT Cost 
CROLIARS/CHULFT) 
fA 


~~ Be Be ) 
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total cost 
CNOLLARS/L FT) 

a, 

0, 

0, 

9, 

f, 


ete ceseeesec cs EST LE VOLUME OE (CONCRETE oc cceeecscesese 
ser tins: ving LIME NTT CONST INTAL COST 
(CULE TAL ET) (MOLL ARS/CULFT) (MOLL ARS/L FT) 
str an, $A 1,0 an,3a 
WAaSE ut an 1 An 41,48 
“FY * a, 1,0n a, 
TOTAL CONCRETE VOEIMe os Ar AP (cue FY s ERY, FAR {MAN CASF A 
a 
we MERE MATE FONEROY CALC ATIONS FAD PNAR CASE t 
cd 
Tee Ft DITE RN CURR EY WATT BOD A TT BIE YL OF 4h,nn 1s 1.7490 
r) 
WH RERTM HATE CONTRO CAI CIN ATIONS ENR (MAN CASE 2? 
" 
THE COMPUTER CREEP RATIN FOR & TIP FLEV, AF 03,009 18 2.1650 
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than, 


ce et ee 


Seen eae 


FYAMPILE V2 ef RASTIC FENOM wall SNAEYSTS CtISFR GUIDF FY, 3) 
festiP: A AN QSITSAN 


# REERIN HATA CHELR FOR ACTIVE FARTH PRESSURES COMPUTATION 
# 


NEF al T VALUE OF SFM FOR NFL TAI(LOE) C1 NAN CASE 


CONLOMATS COREFTCTENTS QF ACTIVE GARTH PRESSURES FORD 
Ka VALUE 


0,4049 


HORT7ONTAL ACTIVE FARTH PRESSURES FOR LOAN CASE 1 
FOR CLASSTIC(CAIE AMR) ANALYSTS IN SP (FACE OF STFM) 


OUTENT OF ARRAYS HS, FHS, AND YVS TN MONUIEF SP FOR CLASSIC ANALYSTS, 


FLEVATION INCREMENTAL HORIZONTAL INCREMENTAL HORTZONTAL 
STATIC FORCE FARTHOIAKE FORCE 
(fT) (I ASSFT) (LRS/FT) 

egeaneeneee FPewenaee@eucena® Seananeneane Sees Seances Seu Gueecenen 

Sa ann 

na ,ann 

aa nnn 

a7,nan 

ta, nnn 

ag.ann 

“a,7sa 


FOR THE ARAVE 1 MAP CASE THE RESIN TANT FORCES aRre 


PESIN TART HOPT7ZONT Al Sfatre ACTIVE FORGE « 0. VAS/HORIT? FT 
ACTING AY FLEVATION a, 
VESUL TANT HAPTZONTAL AaCTtye FOPCE (TIN FXCFSS OF STATIC) 
Nig TH FARTHOITAKE 0. IAS/HNRTD FT 

ACTING AT FILE VOTING f 


FYAMPLFE V2 ee WASTC FIQNN WAIL ANATYSTS CUSFR GHINF Fx, 3) 
teetae @AN ASTTSAL 


# 
# REETN Nata CHECK FOR ACTIVE FARTH PRESSURES COMPUTATION 


a 


NER AIN T Vata ne A USF FOR NELTAITCLO) Coan CASE 


PH AM es COREFICTENTS NE ACTIVE FARTH PRESSURES FOR? 
PACKE IL Layee Ka VALUE 


eee 
0,6nu9 


Pare ae ee ee 


HOREZONTAL ACTIVE FARTH PRESSIIPES FOP LNAN frase 2? 
ENR TLASSTC (CMI AMAY AMAL YSTS TN SP (FACFE OF STEM) 


NuPPNT OF ARRAYS HS, FRS, AND YVS IN MONULE SP FOR CLASSTC ANALYSIS, 


FIE VATION TNCREMENTAL HORT ZONTAL TNCREMENTAL HORTZONTAL 


STATIC FORCF EARTHMUIAKE FORCE 
(FT) CHAS/FT) (1 AS/ET) 
ae2@ae2eraeen ewer esreseesevasaeeaertea ee ee tel 
nanan a, o, 
ua,enn n, fn, 
UA, AAA A, “, 
o7,NAn a, , 
a, nan 9, . 
ag ann "9, n, 
an 7s n, A. 


THE APAVE Tar CASE THE wESI TANT FORCES APF? 


Fon 


VEST TAT MARTZ NNT AS static active FONOCF = n, PASsHORTZ FT 
ACTING AT FLEE VATION no, 


VES TANT went zarervar ACTIVE Foece CIN EXCESS MF STATIC) 
nig TO FATA RE Ss Aa, LMS SHANGIZT FT 


ACTEM AT BLE VATION a, 


“ 
# FXTT “APE FA 
« 


” 
# HPNATE FIVE RESET 
” 


COMMAND ENTERED 
RHA! wA 


FKPMET EF V2 eo HAST FIONN wALt ANALYSTS CUSFR GHINE Fr, 3) 
1sthst7 NN AsSETSAN 


" 
@ RERTY MAME WA 
s 


NER AIT VALUE Ne SEA FOR HASFR tt NAN 
NEF AMT VALE OF NEE FAR KEI AG C1 nan 


NEF ANE T VALVE OF a SEN FOR NKEY finan 


. 
HERE FAL CIP ATER Th Ob 14,A5n 
ste CALCUL ATER TH BF AL, ssnan 


SLOMFr nF TH OF VERT SEAR = STAM 8 oe 1 Vv IAAL OSt = PRUE 


COORNTNATES OF FARHFRS NF WALL CROSSeSECTINN 


YeCNNRHTNATES ARF ¢ TOWARD HEEL FROM RASTC WORKING POINT (RWPY 
YerONRNTNATES ARE ELEVATIONS 


Y NESCRIPTINN OF POINT 

eunerenraaeen Pas SSHAeFOSSHSS2GeGeeeesSeeeeFesvue®eunsoaen 
6S 0000 RASTC WORKING POINT & TNEeSINE NE STE™ THP 
44 RAR RATTINOM NE THEeSINE Face OF STEM CAT TSI) 
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EXAMPLE V2 o= AASIC FIONN WALL ANALYSIS 


12stAr 7 AN O7t7/KR0 


@ WFGI" HEE] STRESS ANALYSTS 
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(19,249 FFEY 


REINFORCING TENSION 
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9,40 ROTT 9,983 


eee SHEAR ANALYSIS AT xy 2 2.591 (14,209 FROM END OF HEFL) (ev # END 
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3-5 HAND CALCULATIONS. These hand calculations were performed to the 
precision usually considered in field office design notes: 


SOILS DATA 
dé, =I25LD/LF 
g =15° 
C = 400 Lb/SF 


FLOODWALL ANALYSIS 


EL. 65 


\ 
3" CLEAR 4 3"CLEAR 


#5 @ l2 *6@ '2 
‘p 
EL §5 = at 
| \ i> #90 12 
#6 @ (2 + 7@ 12, Aternate ct 6" with 
#7 @I2 in same layer 
#6 @ 12 g'-6" 
S*CLEAR— #6 @12 ess 3"CLEAR 
i —— eens 
SS —— ne seen Oe Geom 
9/@ 12, Alternate at 6" #6E@I2 4"Clear 
with #9/@ 12 in same layer 
3-0" 


fe = 3000 PSI 

fe * 0.35 fe = 1050 PSI (FOR HYDRAULIC STRUCTURE 
fy = 40,000 Ps! 

f = 20,000 PSI (FOR HYDRAULIC STRUCTURES) 


WALL REINFORCEMENT 
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—{ 
LENGTH OF SEEPAGE PATH = 32FT CRACK 
ASSUMING RESULTANT RATIO= >0.33 
) ¢ a A 
Se POSITION POTENTIAL 
sara ———- —<CFT 
EPAGE POTENTIAL 475 5759-— — —> 


HYDROSTATIC POTENTIAL 
9.625 FT x 62.5 Lb/CF 260: 56 PSF 


ISFT x 62.5 Lb/CU = 1187. PSF 


LOADING NO. 2-.LINE OF CREEP 


EL. 65 


601.56 PSF 
WATER 


601.56 
PSF 87S PSF 


BEARING PRESSURE (27.78 PSF 


1279.57 PSF 

RESULTANT RATIO2 0.3637 
SLIDING SFz 

BEARING RESULTANT =17,592.06 


STABILITY LOADING NO. 2 
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Ie at Ue 
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mills POTENTIAL rae 
FT. eps oe 2FT7 
SEEPAGE POTENTIAL" — 
(SFT. (8 FT. 


11.077FT. x 62.5 Lb/CF = 692 .35 PSF 22FT- 


HYDROSTATIC POTENTIAL: 22 FT x 62.5 Lor |575 PSF 


LOADING NO. 1 LINE OF CREEP 


nt neat anata 


EL4S 
692.35 PSF 1375 PSF 


—_—_—————— 
PASSIVE WATER FRICTION + ADHESION WATER | 
EARTH 
“| 18.75.A 
i 20.04'C ALCULATED 


BEARING 


1480 PSF | PRESSURE RESULTANT RATIOs— 
0267 


SLIDING SF= 1-7 
BEARING RESULTANT = 14,826 Lb/_F 


K=6.68 


STABILITY LOADING NO. 1 
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4 Bennie Faessuke ResucrAnr = (¢926 9 
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SLIDING FACTOR OF SAFETY 


Allowable Strength Factor of Safety Definition. 

Equate the driving and resisting forces acting on the wall 
by applying the factor of safety (F.S.) to the soil shear 

strengths in accordance with the following relationships: 


Q@ = Angle of internal friction of soil 
Q'= Developed angle of internal friction 
C = Cohesive strength of soil 

C'= Developed cohesive strength of soil 


sanp'= 7aNe 


C' = TGFs: where q = C' in tons/ft? 


General Solution Procedure for Hand Computations. 


(1) 
(2) 
(3) 
(4) 


(5) 


(6) 
(7) 


Assume trial failure surface. 

Assume F.S. for trial failure surface. 

Solve for developed 9' and C'. 

Calculate developed resisting forces on wall = 
FRICTION + ADHESION + PASSIVE FORCE. 

Compare developed resisting forces to actual driving 
forces; if they are equal, the assumed F.S. is 
correct for assumed failure surface. 

Repeat Steps (2) thru (5) for all possible failure 
surfaces. 

The actual F.S. is the lowest value obtained from 
all trial failure surfaces. 
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3-6 COMPARISONS OF RESULTS. 


4 3-6-1 Load Case 1 Stability Summary. Note that the resultant is outside 
it the kern, with full hydrostatic pressure extending underneath the 
base to the point of zero bearing pressure: 
Hand Percent 
Item Program Calculation Difference of Hand 
Resultant ratio 0.24 0.267 -0.027 10.1 
i Sliding factor of safety 1.73 1.7 0.03 1.8 
| Bearing pressure, psf 
Toe end 1,447 1,480 -33 2.3 
0.0 at X = 9.93! 11.97' 1.79' wok 
Weight of neutral block 41,377 42,800 -1423 3.3 


* This is an iterative process. The program iterates an uplift until 
the change in X is less than 0.01 ft. The hand calculations were 
not this accurate. See the calculations where the base width por- 
tion in contact with the subgrade was assumed to be 18.75 ft and 

calculated to be 20.04 ft, a difference of 1.29 ft. This is compar- 
able to the 1.79-ft difference in this comparison. 


3-6-2 Load Case 2 Stability Summary. The base is in contact with the 
subgrade over the full width: 


Hand Percent 
Item Program Calculation Difference of Hand 
Resultant ratio 0.3611 0.364 -0.003 0.8 
Sliding factor of safety 2.68 2.7 -0.02 0.7 
Bearing pressure, psf 
Toe end 1,152 1,279 -127.6 9.97 
Heel end 104.8 127.8 -23 18.0 
Weight of neutral block 38,073 39 ,955%* -1882 4.7 ; 
38,547+ -474 L.2 : 
Bearing pressure force 15,713 17,590 -1878 10.7 
Uplift force 22,363 22,363 0 0 


*k Original computation. 


+ Recomputed value. i 


The (creep method) uplift force compares exactly, as it has for all 

other comparisons not shown in this report. The only significant dif- 
ference is in the bearing pressure force. The difference becomes accept- 
able when the recomputed value is used, since the difference in original 
bearing force is a result of the difference in weight of the neutral 
block. 
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3-6-3 Structural Analysis from Load Case 1: 


Hand Percent 
Item Program Calculation Difference of Hand 
Stem moment at base 81,328 82,902 -1574 1.9 
Stem moment at base 
f » psi 18,835 20,711 ~1876 9.1 ‘ 
f. » psi 959 927 32 3.5 
Shear at el 46.93 
Force, lb/ft 9,073 9,841 -408 4.3 
Unit stress, psi 30 31.3 1.3 4.2 
n (E,/E.) 9.19 8.73 
k, , in. 0.287 (26.44) 7.45 0.14 1.9 
d 
= 7.59 
Stem axial force at base 6,040 0 6040 -- 
oN Dee eh aan ee EN 


The significantly lower steel stress from the program is expected from 
the fact that the 6040-1b/ft axial compression is neglected in the hand 
calculations. The concrete stress is greater, as expected. 
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CHAPTER 4: PROBLEM V3 


: 4-1 DESCRIPTION OF PROBLEM. This problem is the same as load cases 

‘ 3 and 4 for Example A in the User's Reference Manual. The exam- 
ple deals with an analysis of a complex retaining wall. Load case 4 
differs from load case 3 in that it has concentrated and distributed 
surcharges. These are the only load cases from the example which are 
activated. The only comparisons are for the surcharges because the 
other calculations are performed by the parts of the program that are 
verified in Problems Vl and V2: 


Extreme Opera ting Cond: ton 

CASE TIL STRUCTURE Guplere, back Lill tn Place, Collec tor sysku 
Clogged, weter in bacthl/ to ey, 45, backtl/ on Parse Side 
Submersed, Surcharge foads over tre and heel, 


De sign Ae ta ee/20 Va ’ 
og Chaceditt)= 30° 
@ Chase) + 18° 
cCbase) * 0.0 


Bearing Pressure 
Fle sploresiy SfHeel = S199 sa enh tree, V1 member 
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orale 


| 
i 


4-2 DATA PREPARATION. Paragraph references are to the User's 
Reference Manual: 


STLTINEG SEQVENCE DOT” foregnph 2-52: 


& TNIT = Start of tresk na 
be) / = / lord Cue 
oe & = fee Yomi wl) d eat Velen wiftded: 
list variable page default values 
name name number Flood wall retaining wall 
SEEP KRACK 3-8 1 (yes) 2 (no) 
SLID NSLIDE 3-9 2 1] 
a FSMIN 3-9 1.5 2.0 
SOLP NPPD 3-15 (dg) 3(4) 
bc a < Ay Arictye Structure aSo4svir V vas 


Witded — See Paregrifh 7 2 


PNANE ANALISS Off Complex RET liALL 


se Ate lyr CSS e despre Ae Oe ford o7se 
OS C2 Yo, 3, +o motch Hhe Prslem oes enjprion : 

CASE / 3 
BackFite Sb/z5 PROFERNES DAR | pare 12> 3-1. 
—— 


o- Sot over “se — Dads Lit SPT? speeded 
Gecruse the Piypetes Dre A keeway Kiem Ante a 
phe Svbgnde. 
1s Lo PbZ? Conz GA MAST 
néme # Cpt % peF 

™~ SP77 io) 30.0 O.0 120.0 
S. THe Se 24 +he of00 of ike Ase 5S Ade Swe IF 


the so over He oe, se 902 LI SPTb Is 
rom Decwed 


ree 


i C. Sol Over hee] — Doda fap SPH/ Js nechd Leese 
She properties Be Aitorar fporn those sn Ahe Subgade, 
dist Le PHZTl Cow/ Garas! RAL DEcral Rese! Nem—n 


NIme 4 (ir G pet k, 5 hse 4. 
A SPH) ra) 30,0 9,0 20,0 CG: 00 ¢ c 
Cuith all of phese bets ; 
Only one Ayer se Sot3 C oor dediue vale, $44 i 
liste S Pz. 200 S PAE /1s¢ — ot she lie 
Ble Nor USede my trenceded. 


BACKFLL FINISHED SOIL SURFAE DAA, prer 12-3-3 


| 
| 
QO. _Cver toe 
Js? Ll UES i). SSF 
“IM SE. 22 
me SST © 77.0 120,0 
nee Fos e/ > 
4, Orr heads Ceatieni methet) 
//iF > 
ome 0 RIE OSS 
Ro SsKe O F2429 6:0 
ExisTIWE SO/L PROPER CS) P22 11°3-F- | 
Doro 13% SPEFZ IS KH5eipnl. hey only oe Ager of 
SeSsrede sorl, Sota Lite SPF wv SES WW 
104 prede/, > Wiee 120 alfowibh Lear ity foo of 
specsfied omit phi pre of phe lity omir 
= ~v 
lise PID com Eagnasy OnE bowsr | Aer 
poe @ Vital & aad re shday adhesin 48ry7~ | 
3 Sar Fo a OE SS grr ee 
A SPER IE.0 2.0 /20,0 420 o.0 cess 


EXISTING SOK SURFME DATA , DI gr 3s 


Do42 AIK SSE 4 not DeOed dd bor an r/o Prun, { 
hk ct Covi Ir vsed “ts pds oH Der sara tied. { 
| 


{ 
i 


FoumAnor FUsin PARAMBTAE , para. (2-3-6 


nth a Pur set ainiry bri) OW ok the hetoinmg bd) Apovlt 
vale nd puocedura Ire aeciptrlhs Sa, nom ok Afese bids 
Pe bees? 

OnWEA, RRO, Sezo SP 


Sorenathes And PRCT LoABS, pw 


pata hahah nate 


Vertics! Horecs on Sreehill deem fop2 hie SCPV: 
Vertes! Porees Of S2e4Gill 


Aie* 4¢ Pvi Qvi Pv pvr Pv3 v3 Py 
nome “we 4 Cytp Fre bh £4 Lye 


127379 


% Scey 3 400.0 2-0 00,0 #.0 400.0 7.0 | OVS 


Vertical are2 Joeds on bxrbill grein Fir SCwy: 


Mist Ww DT | we wee Ow 
nim ¢ bSE VT Gh a We) 


a Scw 3 600-0 3.0 oS a vad cc 


with of vafes ac 
the lar par of o4iv” 
1.37? mag de amiteed 


SEEPALE AND Ole ConTAbe, en7 NTF 


Q, Water Jeveh md Seefe Cdlerhiin cv0+v/ 
Mise Le EW Elbow HGEsSw ITSLO LISFT kin 
t4- atid 


nIgNG 


%SEEP 377-0 9 #56] 0700 Dal Da! Dom 


est of Lp 15 MOP DOCK he hase: 


4, Bot StrFv) enpend lor Spretied fo fot Ufe/ 


# J on coed Arve Seen Sneteded as "Dw 'e", os 2 afropr) we 


with a Valves m A etre aye AhT is 


2 2 - 3 
Whit $Eomemy , pus 1239 SOS 


toad 
Buse Tw2— TI 
Mist ers) FwR sre WeELW Nac SEIT a 
we Ho ft. we <2. 
we Wig F275 2-0 c c 


Lae Bw Bu/ Sr2 as twit hb DHowrbh b arg 
Ime wee Slope Puifens foto be 
\ 


Ca ev b0 4, Suey of sae 
Re WAS 1.0 10.0 42-0 2-0 Bx PETA, 1, hur ddog 


\ mest Dot pA egerd tad 
Bw muse de 
Cw! F Bw <bwt 


Tish = TSTT 738° TSTQ OWSTPM «ASTOR BSE PL 
Dime ine as bh ra 2. O/-L4 LQ) Ld 


t WLAS 1Z.0 S,0 18:0 oO 2.0 c¢ 


Cheee SFT shar Compl ne nigh TMEWS oetivem 
Iitdadim: Cp rrgeh 3-6-2 £022): 
Grs -k7él = 97.5 —-72.5 = ($2, debuts 12" 10 On. 
Asth defar Kae TIS Sos7z ie an 
Det pecdad. 


hse BIG TOEAT TSC TL 
NIG 


wiVlAT 92,6 18.0 100.0 0-0 


Wis ne 4eg, tir Nk Is nor Needed. 
S19 HMEELTZ NWEEtIW NEECT/ 
iP je 


fame 


wiry 15,0 c 24.0 


gee OATA FoR STRUCW RAL _AL4LIIIS , pr IT310 


chaviP vo/ees 19 dade Hits ae Cie, mé Cove 
31 eee 5a phe As2s Die nor sion ide 


Leuprboreny Ses!) f7? 127-3-1/ 


roe CW MSs7¢Sa Ctoyer) 
ey aes wy” 


——_ 


O.8 F / O.FF 


40¢ 6nd gga ts woe tnd) LW8 As7L Oo (coe cb) 
vs 4 


‘ 


/ O99 / O8F 


Loc 2% ore wads BwHtl.99F9 2 (/tl.7995 
ese L0e2!2 @ end 


M7287 (ot, twh) CNB AS72098 (c06, WwW) 


0.89 / O89 


PUF Sate Jota fir Yor, with Sage avmdert. 


DATA FILE: 


KLIST EX'V320GT 


1000 INIT 
10/0 2 

1020 RK 

1030 H 

1040 NAME ANALYSIS OF CUMFLEX KEVAINING WALL 
1050 CASE 2 3 4 

2000 SFTZ 0 30.0 0.0 120.0 

2010 SFWW 0 46.0 0.9 170.0 

3000 SST 0 77.0 160.90 

3010 SSHO O 87.79 6.0 

4000 SPE® 14.0 6.0 170.0 18.90 0 Qo 

%O000 SCEV 4 400.0 7.0 800.0 4.0 400.0 7.0 
5010 SCWY 4 0.5 

6000 SEEF 3 /. 

AQO10 SEEF 4 77. 
FOOD WEA &Y b 2.0 C C 

7070 WLAK 11.9 10.0 12.0 0.0 

Toro WLAS 32 0 0.9 18.0 0.0 0.90 C 
7OS0 VLAD ve. 18.0 100.0 0.0 100.0 
7040 WLAH 18.9 C 24.90 

a000 SILS 1 0.89 3 OO. &9 

ROJO STILE t 4 O.8% JF O.& 

Qovo SILKE we 41 9.87.1 0.89 

9000 URLATE 


4-3 TIME-SHARING TERMINAL INPUT/OUTPUT. Note the use of the TRCE 1 
command: 


XFORTRAN 
XRUN WESLIB/TUWDA,R 


10702780 11.159 


PROGRAR TUDA -— 713-F3-RO 
T-UALL DESIGN/ANALYSIS 
REL 2.6 AUG 80 


(RESPOND WITH ? FOR ANY HELP) 
ENTER UPDATE FILE NAME (7 CHAR MAX) 
PEXV3UPD 


FOR REPORT FILE, 

ENTER oRtce TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX. 
a 

ENTER YOUR MACON ACCOUNT NUMBER 

7EEESED 


ENTER NAME OF COMMAND-DATA FILE OR 

ae ne RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY 
xV 

PROCESSING DATA FILE... 


NOT ENOUGH VALUES ENTERED IN DATA LIST - SPH1 
TRAILING VALUES SET TO ‘C’ 
NOT ENOUGH VALUES ENTERED IN DATA LIST ~ SPES 
TRAILING VALUES SET TO 
; NOT ENOUGH VALUES ENTERED IN DATA LIST - SCFU 
TRAILING VALUES SET TO ’ 
NOT ENOUGH VALUES ENTERED IN DATA LIST - ScuV 
2 TRAILING UALUES SET 
7 T ENOUGH VALUES ENTERED IN DATA LIST - SEEP 
TRAILING VALUES SET TO °C 
T ENOUGH VALUES ENTERED IN DATA LIST - SEEP 


- TRAILING VALUES SET TO ’C 


3 
UPDATE FILE RESET 


DATA FILE PROCESSING DONE 


ee en OS Ree Eee ee ee cage 


@ RETURN TO INTERACTIVE INPUT 


11218246 ON 167 8/86 
11318245 ON 1¢” 2/80 
14812846 ON 167 8/86 
11318947 OM 107 8/80 
11812349 ON 107 28/80 
11:12:53 ON 10” 2/80 


THE RESULTANT RATIO = @.3422, FOR LOAD CASE 3 


THE RESULTANT RATIO = @.3541, FOR LOAD CASE 4 
11312:SS ON t@7 2/80 


FINAL FACTOR OF SAFETY AGAINST SLIDING = @.94, FOR LOAD CASE 3 
BY SHEAR FRICTION METHOD 


FINAL FACTOR OF SAFETY AGAINST SLIDING - 1.01, FOR LOAD CASE 4 
BY SHEAR FRICTION METHOD 

11312:S7 ON 10/7 2/80 

11312:57 ON 107 2/780 


TOTAL CONCRETE VOLUME « 35.38 (CU FT ~ LF), FOR LOAD CASE 3 


TOTAL CONCRETE VOLUME = 36.38 (CU FT 7 LF), FOR LOAD CASE 4 
11812359 ON 16/7 2/780 
11813: 2 ON 16/ 3786 
ENTER 1 TO SEE PLOTS OF THE DATA AND ANALYSES 
(MAKE HARD COPY BEFORE 
(NOTE: DO NOT ENTER 1 IF YOU ARE GOING TO RUN MODULE UD.) 
a OR @ TO OMIT THE PLOTS 


oO 
: 
~ 
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. RETURN TO INTERACTIVE INPUT 
COMMAND 
PTRCE 1 


COMMAND 
PRUN FA 


11012t45 ON 167 2780 
11218346 ON 167 8780 
11:18:46 ON 16/7 |/88 
11:18:47 ON 107 287/80 
11112149 OM 10/7 2/80 
11:12:53 ON 107 2/86 


THE RESULTANT RATIO = @.3422, FOR LOAD CASE 3 


THE RESULTANT RATIO - @.3541, FOR LOAD CASE 4 


141112355 ON 10/7 2/80 


FINAL FACTOR OF SAFETY AGAINST SLIDING = @.94, FOR LOAD CASE 3 


BY SHEAR FRICTION METHOD 


FINAL FACTOR OF SAFETY AGAINST SLIDING « 1.@1, FOR LOAD CASE 4 


BY SHEAR FRICTION METHOD 
11:12:57 ON 10” 2/80 
11:12:57 ON 167 2/80 


TOTAL CONCRETE VOLUME - 


TOTAL CONCRETE VOLUME « 
12812sS9 OM 10/7 2780 
118138 2 ON 107 2/80 


36.38 (CU FT 7 LF), FOR LOAD CASE 3 


36.38 (CU FT 7 LF), FOR LOAD CASE 4 


ENTER 1 TO SEE PLOTS OF THE DATA AND ANALYSES 
oe HARD COPY BEFORE CARRIAGE RET! 


MOTE: DO NOT ENTER 1 
‘ OR @ 10 OMIT THE PLOTS 


11313349 ON 10/7 2/80 


pe. 


" 


URN 
IF YOU ARE GOING TO RUN MODULE WD.) 


t 
| 
\ 


NOTE --- 


SIMPLY ENTER A C 
TO PLOT INPUT DATA 
“3 TO TERMINATE GRAPHICS 
potiee cece seece 


3 


4 
ENTER DESIRED ACTIVE LOADCASE 
a5 OR AN & TO RETURN 


ENTER 1 
2 
z 


TIVA ONINIVI3SY XI1N0D 20 SISATUNY 


FIVIS 3w1188 38d 
| rT | 
sai “C28 


3IvOS OL LON 


TivA ONINIVL3Y X31GHOD 40 SISATWY | 


| 
| 


ACTIVE LOAD Cases 


seGeee eave vases 

3 
ENTER DESIRED ACTIVE LOADCASE 
* OR AN & TO RETURN 
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EE PRPS OL ot 


® 38¥3 avo1 TIVA ONINIVIZN XIIMNOD 40 SISAIVW 


3 
z 
: 
g 
: 
3 
3 
i 


4-17 


» 38v0 avon *8”"4 : TVA ONINIVI3Y 2caw0D 40 SISATHW 


ACTIVE LOAD CASES 


3 
4 
ENTER DESIRED ACTIVE LOADCASE 
OR AN 2 TO RETURN 
7 
ENTER 1 TO PLOT INPUT DA 
3 TO PLOT FORCES AND. ROMENTS 
og TO TERRINATE GrapHics 
& To CONTINUE WITH TRACE ON 
(WILL GENERATE AROUNTS OF OUTPUT) 
& TO TERMINATE OUTPUT GRAPHICS 


AeTIVE LOAD CASES 

eeaes@e sense “yz 

gare DESIRED ACTIVE LOADCAGE 

TYPE IN RERBER NUMBER (1-4) 
Toe == 


KEY 
WEEL --- 


‘ 

' 

‘ 
20M 
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CL4/01) 30503 BYBHS 


WaW>EeMOZ YL 
4-19 


W3Ls € 3$vd avoi TYR ONINIVLSY XTIANOO 40 SISA TONY 


(24724-@1) JNGWOW 


¢ 

4 
4 
) 
N 
i] 
I 
4 
¥ 
fn 
3 
1 
a 


. TWA ONINIVIBY XTWNOD 20 SISATUNG 


(15) °hd “OWA DISUE WON “LSIQ "BOH 


w~Aim@Nuem 


3 
-3 
a 
ie] 
4 
u 
¥ 
3 
a 
$s 


TIA ONINIVLZN KFIGNOD 20 SISATUY 


30L 


— 36” 0v01 


Cia) Sld “Sn OIS¥@ WONs °1SIC *yOH 


TYR ONINIVL3AY XIIGHWOO 30 SISA TUNY 


weimtoeNQee 


Loetw=re 


ENTER 1 TO PLOT ANOTHER MEMBER 
@ TO CONTINUE 


71 
TVPE IN MENBER NUMBER (1-4) 
STEN --- 


(La) “dd “SAM DISUSE WONs “LSIG °yOH 


¢ 
4 
3 
4 
a 
1 
) 
3 
9 
a 
te) 
3 
a 
¥ 
3 
H 
s 


TYR ONINIViSN XIIANOD 40 SISATVNY 


CL3) "Ld “SM SISbU@ WOYY “ASIC *wOH 
3°6 3°8 92 9°9 3°g S°y 3°€ 9-2 9°t 


el es ee oe 


£ogcwze 


133K € 369 aqvol TYR ONINIVLSY KTIGNOD 40 SISAIUNY 


(13701) 39804 YW3HS 
“etse “atee “BIST “BTOT 2°sts €2°st 


TIO ONINIVL3Y XT1dWOD JO SISAIUNY 


S° 


ve 


“82 


“v8 


WeWoOCEHOR wake 
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¥ 3$¥9 av01 


‘S+30Sct° 


C14d7243-€1) IN3WOW 


S+eset “€ “€ese 
S+3@0ST° S+2eeet* “€ees 198° & 


TIA OWINIVLISY XIIGHOD 40 SISA TONY 


WAWOEEHMOZ ~b em 
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ENTER 1 To PLOT ANOTHER NENDER 
; 1 @ TO CONTINUE 

TYPE Ba LAER UNDER (1-4) 
’ ste 
: ney a 

%2 5 


i a A hs 
os a a neta ca: 


Cla) “dd °OR O1SWE WONS °LSIC °UYOH 


PNET ETT 
PT ING TTT TT 
eee 


(Ld) °dd “SM DISUE WONS “LSIGC °“YOH 
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3 3 

« “ 

i] t] 
SOWIE ~IYMIeNLEA 


Coe ieee Ie ae oh le. 


as 
eest 


304 ¥ 36¥5 Gv01 TIA ONINIULSY XStaOD 30 SISA TUNY 


TVPE IN MEMBER NUMBER (1~4) 
STER 
TOE 
KEY 
HEEL 
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(44) Sid “OWA OISUE bOUs “15610 “Yon 


vom\aeO 
4-33 


LOgoOW 


AEZwea 


aa ¥ 30¥9 GvO'1 TYR ONINTVASY KIIMOD 40 SISAIVW 


(Ld) “ld “OWA OISUE WONd “LSTIG “YOH 
9°6 9°38 9°42 9°9 9°s 3°y 9 


pt} tt | NO 
Skea ee Se 


¢ 
4 
3 
¢ 
4 
4 
« 
1 
) 
2 
w 
F] 
J 
0 
u 


TIA ONINIVLSY XTIGMOO 20 SISATVIEN 


‘0 PLOT INPUT DATA 
© PLOT FORCES AND MOMENTS 
0 TERMINATE GRAPHICS 


8 
: UPDATE FILE RESET 


& 
: COMMAND-DATA PHASE ENTERED 


COMMAND 
PEND 


ENTER S TO SEND Ber oe TO ADPC TERMINAL 
@ TO SAVE IT AS A PERMANENT FILE 
oR $ TO DETACH (DESTROY) IT-- 


4-9 

ence YOUR ADP CENTER TERMINAL MACON STATION CODE 
SNUMB & 1933A 

your update file for future reatart is named EXV3UPD 


stop OK (release unneeded files) 
x 


4-4 REPORT FILE PRINTOUT. This printout was made with the full de- 
bugging trace on. Note the additional output resulting from the 
TRCE 1 command: 


RERKKRAKRERKRRAKRERRARAKERRRRARKKEKRRERRRERRARREREERRERRRARRER 
14994232 ON 40/7 1780 


NOTES TO EXPLAIN SPFCTAL PRINTOUT THAT MIGHT BE IN THIS Fil fee 


THE VALUE "se 1 23UE OSI" 1S USED TQ DENOTE AN UNDEFINED ITEM) 
THE VALUE "e,14$26 631" MEANS THAT THE NFFANLT VALUF waS REQUESTED, 


A "MEMORY FAULT AT 44," MESSAGE PROBABLY MEANS THAT NEFOED DATA 18 UNDEFINED, 


FN OF NOTES, 


COMMAND ENTERED 
Int? 


we ALL MATA RESET FOR FRESH START of 


COMMAND ENTERED 
R 


COMMAND ENTEREI3 
) 


wee 


— ee Nn 


thed8227 ON 10/7 1780 


wAL( MECL ARBD TO RE A HYDORALILIC RETAINING WALL 


COMMAND FRTERE DE 
NAME ANALYSTS AF COMPLEX RETAINING WALL 


COMMAND ENTERED 
caS—E 2 ta 


COMMAND ENTEREDS 
SPT? 06 30,0 0,9 120,09 


COMMAND ENTERENS 
SPHI © 89,0 0,0 120,090 


NOT ENOUGH VALUES FNTERED IN DATA LIST © SPH 
TRATLING VALUES SFY TO °C? 


COMMAND ENTERED 
SST  ¥F7,0 {90,0 


COMMAND ENTERENS 
SS¥C€ © &A7,29 6,0 


COMMAND ENTERED 
SPF$ 18,9 0,0 120,0 18,0 0,0 


NOT ENQUGH VALUFS ENTERED IN DATA LIST @ SPE 
TRATLING VALVES SFY TO °C? 


COMMAND ENTERED 
SCFvV G@ 4unn,n ef AD0,0 4,0 an0,0 7,0 


NOT ENOUGH VAC VES FNTEREN IN DATA LIST © SCFV 
TRAILING VALUES SFT TO *C?% 


COMMAND ENTERENS 
SCwv dG afa,& 3,9 9,5 


NOT ENOUGH VALUFS ENTERED IN NATA LIST w SCHKY 
TRATLING var UES SET TN °C? 


COMMAND ENTERED 
SFFP 3 = #77,0 AU,S 


NAT ENQUGH VALUES FMTEREQ TN OATA L TST w SEEP 
TRATLINC VALtES SFT Th °C? 


COMMAND ENTPREN 
SEFPE ou 778 Was 


NOT ENOUGH VALUES ENTERFM IN DATA LTST © SFEP 
TRAILING VALUES SET TO °C? 


COMMAND ENTERED 
wLA ATS a. CC C€ 


COMMAND ENTERED 
“LAB 11,0 19,9 12,0 0,0 


CO“MANN ENTERED SE 
wtAS 12,0 0,0 16,0 9,9 On ¢ 


COMMAND ENTERED 
wLAT 72,5 18,9 100,9 AH 100.0 


ont atin nat nal esl el a a 


; 
i 
i 
| 


COMMAND ENTERED 
wLAH tA, CC Bayt 


COMMANT ENTRERENS 
SNS 4 Aad } 


COMMAND PNTREREIS 
STLH 1 1 9,89 1 9,89 


COMMAND FHTEREDG 
STLH 12 1 0,89 1 0,89 


COMMAND ENTERED 
yPnare 


ms UPNATE FILE RESET 
a 


COMMAND ENTERED 


COMMAND BNTERED 
TREE 4 


COMMAND ENTERED 
RIN FA 


ANALYSTS OF COMPLEX RETAINING WALL 
1!'s1A1 4 ON 107 1/80 


i KEGIN HaStC STABILITY DNATA CHECK 

a“ 

NPR AULT Vale OF 62,80000 USED FOR GAMaw (LOAD CASE 3) 

NEE AULT Valk OF 150,9000 USED FOR GAMAC (LOAD CASE 3) 

NEF AUNT VALUE NF 1,000000 usen FaR ESS ec_oad cast $y 

NEF ALT VALUE OF ?,onnnon USED FOR EXw (1.94D CASE 3$) 

OFF AULT VALUE nF 0, USED FOR UCEXSS (LOAD CASE 3) 

QPF AULT VaLuk OF 0, USED FOR UCEXSa (LOAD CASE 3) 

NEF AULT VALTIF OF o, USFN FOR UCEXSS (LOAD CASE 3) | 
DEFAULT VALINE OF 0, USED FOR UCHFSS {LOAD CASE 3) 
DEFAULT VALUE OF 9, VISFN FOR VICHES2 (LOAD CASE 3) 
Per aULT valrk ne Oo, USED FAR DORFEZ (LMAN CASE 3) 
NFP ANLT valk OF 0, (1S8EM FOR UCHFS? (LOAD CASE 3) i 
NAP AULT vate OF 9, uSEN FOR UCRFS6 (LN4D CASE $) 


aphasia g 


4-38 


a ee ee ae ep eet Se eS nes 


OFF ALE T vats t 


PEEACLT wait 


NER AULT vai 


OFF AULT VALUE | 


ORF AULT Value OF 


NEFAULT VaLUe OF 


NeFAULT VatuF CF 


NEF ANILY Value OF 


NEF AULT vate OF 


NEF AIL YT Vater OF 


NEF AULT VACIe CF 


> ASIHCLOY 
> 4ST(LO) 
» whSP(LC) 
>» HS7(LC} 


> Value OF 


FOUND 
FOUND 
FOUND 
FOUND 


wSSCLT) 


NFb aL? Vatue OF 


NPR aL varie OF 


NFR AULT VaLVe OF 


PER AULT VALUE OP 


NFR AUILT vaLWe Ne 


DEFAULT VaLiF OF 


NQFFAULT VaLUe OF 


QF AULT Valk OF 


> OSire(cey 
>» ~S1i{Le) 
>» eNS5AILCO) 
>» HSP(LC) 
> VAL TIE OF 
> Val ith Ce 


>» vaLik m6 


FOUND 


Prin 


FING 


PONE 


eSeerey 


FSS 


fie 


OPK ALLT vatrk O86 


NEE AULT vale 


ore 


rynoenna 
1,970000 
t,29nAnen 
? 
i] 
1.000066 
O,35sssss 
2 
2,900000 
{ 
9, 
UNOER IME, 
UNDEFINED, 
UNDEFINED, 
UNDEFINED, 
FOUNN 2 
2 
1 
1,099000 
O, 33333383 
2 
2,000000 
1 
o, 
UNDEFINED, 
UNDEFINED, 
UNDEFINED, 
UNDEFINED, 
FOUND @ 
FOIA os 
FOUND fs 


1no,onne 


SED 
gk 
USER 
usen 
NSEN 
HSA rn 
SEO 
USkO 
UgFh 
used 
uSsFO 
LEFT 408 
LEFY aS 
LEFT aS 


LEFT aS 


6, 900000 


USEN 
UshD 
Uskn 
USED 
USED 
SEN 
USED 
SED 
LFFYT aS 
LEFT aS 
LEFY ag 


LEFT AS 


iC e§ 
uC wR 
i ak 
TF OC 
FoR ITFS0™ 
FOR CFMA 
FOR RRMIN 
FOR KRACK 
FOR FSMIN 
FOR NSLIOE 


FOR HGSw 


1S (LOAN CASE 


TS (LOAD CASE 


1S (LOAD CASE 


1S (LOAD CASE 


FOR TF ROC 
FOR TFSOM 
FOR CFMA 

FOR RRMIN 
FOR KRACK 
FOR F&MIN 
FOR NSLINE 


FOR HGS~ 


IN S/R 


TS (LAN CASE 


TS (LOAD CASE 


TS (LOAM CASE 


19 (LOAD CASE 


6,9nNnN0N IN 


1. angnaD IN 


>. ongnnn IN 


"iSkA 


HeRD 


FOR 4S§S5H 


POR RTS5H 
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Ssh 


({ a0 CASE 
mar CASE 
(L NAD CASE 
(Loan Cast 
(LOAN CASE 
(LOAD CASE 
(LOAD CASE 
(LOad CASE 
(LOAD CASE 
(LOAN CASE 
(LOAD CASE 
%) 

3) 

% 


3) 


CHEKRT (LOAD CASE 


(Load CASE 
(LMaD CASE 
(LOAN CASE 
(LQad CASE 
(LOAD CASE 
(LOAD CASE 
(LOAD CASE 
(LOAD CASE 
ay 

uy 

uy 


a) 


CHEKRT (LOAD Cadet 
CHRKRT (LOAN CASE 


CHEKRT (LOAD CASE 


(LOAN CAaSt 


(nan CASE 


4) 
4) 
a) 


a) 


3) 


S) 


S) 


9 


4) 


$) 


AMALYSTS QF COMPLEX RETAINING walt 
fis1hs 4 ON 107 1780 


# HEGIN PaRy 2 OF STARILITY MATA CHECK 
# 


ANALYSTS OF COMPLEX RETAINING WALL 
112182 4 ON 107 1/80 


as 

@ REGTIN MOOULF Fa 

# 

aan 

PRXKY¥RL 

VARTAHLE T¥7NS ASSTGNED NEFAULT VALUF OF 12,00 
VARTARL& TMYNA ASSIGNED DEFAUILT VALUE OF 12,00 
VARTARLE MKty ASSTGNEND NEF OULT VALE OF 0. 
VARTAHLE HEEL CALCULATED 7.59 (BWefw2eTSTR) 


VANTARLE HSRPR ASSIGNED NEFAULT VALUE OF ef 14E 31 

VARTABLE THSAME UNDEFINED, 

VARTARLE TASAME ASSTGNEN NEFPAULT VaLUE OF 0, 

X¥wALle 

VARTARLE WSHPR CALCULATEN OR NFFAULTFD TO CLO8E COORNINATES, 
HSRHPR @ 0, 461S3AR INSET, 


Xywall 
COORDINATES OF CORNERS OF wALL CROSSeSECTINON 
PeECNHROINATES ARE # TOWARA HEFL FROM BASIC WORKING POINT (BRPY 
VerOORNINATES ARF ELEVATIONS 
er, x v DESCRIPTION OF POINT 
oe weetence aeerenevwe FeSO SSSSCSSe SGT ZF TVOSweBESOVeFZF Ber eng®anTeTg 
1 n, a7,5090 RASIC WORKING POINT @ THE@SIOE OF STEM TOP 
2 fe 74a,0000 ROTTOM OF TOR eSIOF FACE OF STEM CAT TSI) 
4 n, t4a,0000 RETWEEN TS} ANA T92, ON TOP FACE OF THE 
a =2,0nne 74,0000 TAP OF TOFMY @ AT OUTER END OF Twe 
5 oo ,nann 72,5000 TOE END OF AASF & AT ATFI 
6 Q,nnnn 72,5090 TOP OF TNESBSINE FACE OF KEY 
7 a,caan 7, 3900 ROTTOM OF TOESSINE Fack OF KEY 
8 9,000 77,5900 BOTTOM OF HEEL @SIDE Face OF KEY 
C) 9,900 v2, 8900 TOP OF HEFL @SIDE FACE OF KEY 
yn a,anan 72,5000 WEE: FNT OF RASE 
v4 a,nnan 74,0900 TAP OF HEFLT2 & TOP OF OUTER END OF HEEL 
1? 1,590 74,5900 ANTTOM OF “EEL eSIDE Fact NF STEM 
44 $,99000 A?r,S0n0 ROTTOM OF HEFL @SINE TOP PANEL OF STEM 
1a 1.9000 Ar, 5000 TOP OF MEFEL@STOR FACE OF STEM 
> FUNCT, ¥Su 8 BY, 45667 FROM xk # {,900000 
> FIINCT, ¥Sm @ ar, sunnen FROM x 8 1,500000 
> FIINCT, YSH B® RY, USbaT FROM «8 L.ohoonn 
> FUNCT. v¥Sy e AY, Sunng FROM y 8 1,500000 
eALL STFMe 
Siiteal 
voL 3 Os eVOL¥OM of a. ,347 9 a, 78M & u, 
$s 


Sieve og 5 »SUMWE @ a, 23emge = a 


AD@A099 377 ARMY ENGINEER WATERWAYS EXPERIMENT STATION VICKSBURG MS F/G 13/13 
VALIDATION REPORT! COMPUTER PROGRAM FOR DESIGN AND ANALYSIS OF @=ETC(U) 
FEB 81 W A PRICEr. RL HALL> R L MOSHER 

UNCLASSIFIED WES@INSTRUCTION-K-61-3 


Siimwre 


veL s 13.3 .VOLMUM 9 $3.3 ,90t 2 2900,0,8" @ 
Sus 
SUMVE 8 2000,0 ,SIIMHE » o, »SuMMnM s 6994,8 
Suma 
vol ® 0, ,VOL¥OM & 0, »Swt e 0, .sM 8 
gum 
SUMVE 2 2000.9 ,SUMNE e@ ®, »SUMNOM 8 a995,8 
SuMwt 
VoL 2 3,3 ,VOLMOM 2 10,4 ,8ut » 493,86,39" 2 
siuy 
SuMvF ¢« 2093,8 ,SUMHE = 0, »SlIMMOM o 6559.4 
“ALL STE™ AND HAASE e@ 
Simat 
val s 34% ,VOLMOM @ 3.0 ,faT 8 450,0,8m 8 
sie 
SUMVE 3 29U3,A ,SUMHE & O, »SUMMOM 8 7009,6 
SiMe : 
vol 3 0, ,VOLMnNM @ 0, Sw 8 0, »SM 8 
Sum 
SIMVF ¢g POUTA ,SIMME & 0, oSUMMOM 8 7009,4 
Suva 
VOL 8 ?,.6 ,VOLMD™M 8 7.3 oSwY @ 393,A8,8™ s 
Su” 
Suvi 3337.5  ,SUMHE ao 0, SUMMON s A106,3 
Susat 
vAL 3 13,1 ,VOLMNM s 92,8 ,Swt 8 196A,8,9M 8 
su” 
SUMvVE 5394.3 ,SIMHE oe 0, «SUMMNM @ 22028,1 
WALL STEM, HASE,AND KEY @ 
Stitwt 
VOL Se eVOLKOM fe S43 8 6, 84 & 
Sum 
SIIMVE a 5306,3 ,SUMHF 2 9, «SUMMOM s 22028,1 
Stuart 
VOL s 9, eVOL¥N™ o@ fle e7Swt @ a »3M 8 
Sim 
Stim ve os 53$96,3 ,SUMWF o. eSUMMOM 8 22028,1 
STFEMV ,HASEV, Vill KEY 

16,6 ‘AAA 0. 
SUMVE 2 S396,4 eSUMHF 8 0, 2SUMMOM @ = 22naK.s 
> QUIPROF, €STa0 77, ANS8Te 100, NHESHwe 87,29 


HSjeo oOL12F VIHaPe oN,feb TINS te 6, 00NSiHe “O,!2t St 

whSPe oO, 128 tINtSSTe O, €tTS5Te 77,90 

tSSe 1 DONTSSHe 0, FILTSSHe A?,29 

HSSS5He NUL T§SSwe HY, Ad Nae 2,00 

>» SUBROUTINE RPRUFILE, PROF(T? 48 ¢ 8 1 TO TS8Ee 
a9g9nne, 0, 87,5000 0. 
7u,nnno 0, 74,0000 #?,90000 
74,0900 22 ,900000 72,5000 9,90000 
72,9000 9,n0000 72,5000 9.90000 
72,5000 9,00000 72,5000 9,00000 
72,5006 9.00000 70,9000 1.50000 
74,5900 1.00000 67,8000 1,90000 
47,5000 899010, 60,0000 77,0000 
H,10N00NE af] 77, 0f00 0, 100000Ee04 67,2900 
60,0900 97,2900 499007, @60,0090 
77,.0NHN O,19N0NHEeNt 77,9000 aogaot, 
O,19NONME et 87,2900 60,0000 97°.2900 
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asada 


1565,5 


450.0 


1096,9 


13921,9 


uf 1t2 tT TSN 
aa a? as i 
tr 11? ri TAN 
89 a2 an ? 
jv 1f2 ttl TSN 
3o 37 31 i] 
S/8 APROFILE ENDS WITM PROF (ZT) AS 
AQ9n09, 760,0000 77,0090 
77,9000 0, 87,5000 
47,5900 1,00000 67,5000 
47,0558 60,0000 97,2900 
o6n,n00n 77,0000 o, 
899001, 1.00172 87,0553 
97,2900 Agg0in, 02,00000 
2.9000 74,0000 0, 
0, 74,0000 0, 
aognin, {,00:72 87,4553 
74,5900 9.0000 74,0000 
72,5000 9,00000 72,5900 
72,5000 
> FIINCT, YSw @ Aa,79000 FROM x S 9,9000000 
IN FC 9 ww LC. ISE 8 3 60 
PROF (3), Tel, ISt 8 
899n09, #ht, 0000 77,0000 
77,9000 0. 77,0000 
A7,5900 1,.00n00 87,8000 
ay,a553 $0, 94R0 92,4480 
97,2900 aggnn?, ef,50000 
0, 77,0000 Aaggnnl, 
87,0585 30,9078 92,0870 
1,00172 a7,45S3 1.50990 
9, onrnn 74,9000 9.90000 
agInto, 02 HNOND 72,5000 
78,9000 o, 74,0000 
77,.n0N0 agen23, =60,0000 
oR SNNN0 77,0900 04,0000 
a. 9n000 72,5000 11,0000 
39,9480 92, 40A0 60,9000 
eco END NE $/R NIITPRIF wee 
> IN «GM 
coe FN NE $/R WhHYT coe 
> IN aGMT 
eoo END fig 8/8 WGHT coe 
> IN «hHT 
eco ENN fig §/8 whkl eco 
> IN wWGHT 
woe ENN OF S/R WGHT coo 
> {N WEHT 
eoe END OF 8/R WGHT eco 
>» JN wGHT 
wee END OF S/R HGHT eee 
> IN AGH? 
eee ENN OF S/R WEHT eve 
> SUMS IN wHSOIL FOR LAYERS 1, 2, F289 
Sim 
SUMVF 6 18716,7 ,SUMHF @ 0, «s9UMMNM B 
> S1¥S IN WHSOTL FOR LAYERS 6, 78 
sum 
SIMVE so 19938,2 ,SUMMF @ 0. eSuMMOM @ 
> IN WHT 


ooe ENA NE S/R WGHT wee 
ee FNM OF S/R WTSOT| co 
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0 
Is 1 TO 188 


0, 
{,90000 
1,00172 
a9g007, 
77,0000 
60,0000 
72,5000 
76,0000 
77,0000 
1.50000 
9.00000 
@, 00000 


28, $0000 
0 


e 
$,00172 
60,0000 
77,9000 
$,00172 
A990, 
74,3000 
72,5000 
°2,90000 


77,0000 
72,5000 


72,5000 
97,2900 


113097,6 


118817,6 


ANALYSIS OF COMPLEX RETAINING WALL 
iietAn Y an 107 $780 


PRESSURES COMPUTATION 


td 
@ HEGIN Nata CHECK FOR ACTIVE FARTH 
s 


NSIM(LO) FOUND UNDEFINED, LEFT 28 18 (LOAD CASE 3) 


wS1Cic) FOUND UMNMEFINGD, LEFT aS FS (LMAO CASE %y 


WNSAC(LC) FOUND UNDEFINEN, LEFT 28 TS (LAAD CASE 38) 


HS820I10) FOUND HNNER TINEA, LEFT AS 18 (LOAN CASE $3) 


VALUE M8 wSSCLe) FOUND 8 6,100000 TN S/R CHEKRY (LUAD CASE 


NSURL AT REGINNING OF S/R SIRFACES 1 


Hie 87,29 sie 


> VALE OF BSS 


> VALUE OF &Xw 


> VALUE OF HSS5H 

> VALUF NEF 

Bea 61,50 Ss2e 

RFa 70,99 $fa 
| 9,00 
2 $0,958 

3 169,85 


nTSSH 
1,4 
0,2 
aa, 
92, 


NSURL 
SuRF ach 1 
SURFACE 2 


RaAMast2o 
RaAMhal7n 


> GAMASA(LC) FOUND 
> VALUF OF GAMASIC(L 


> VALUF OE CNHI CLO) 


> VALUE OF PMTICLO) 


HFEF ane VaALiUe AF 
> GAMASF(LC) FOUND 
> AearF7 OLE) FOUND 
>» RMAA(LO) FOUN 
weal (icy FOUND 
HARFIOLC) FOUND 
REAFAILCY FOUND 
wwearictr) FOUN 
AKMEILE) FNUND 


Valib OF FL eK) 


9,17 


FOUND 8 
FOUND 8 
FOUND @ 


FOUND 8 


0 BINS AP, 
7 RAINS 87, 


79 
a5 


115,606 
aT ENA OF S/R SURFACE @ 2 


400 
200 


COks 
Cnke 


UNDEF INEN, 
Cy) FOUND 8 
FOUND s 
PNIIND o 
", 
UNREFINED, 
UNDEFINED, 
UNDEFINED, 
UNREFINED, 
UNNEFINED, 
tINDEFINED, 
UNDER INEN, 
UNDEFINED, 


FOUND » 


620113,50 


$2u026,00 

4.000000 

2,000000 

6.000000 
0. 


29 «SINS 
29) «RINe 


0,17 
0,17 


PHIs 30,00 
Puts $8,00 


o, 
o, 


LEFTY a8 18 (LOAO Cast 


120,0000 IN S/R 


0, IN 9/8 


30,0000 IN S/R 


USED FOR MELTAL(LC) 


LEFY a8 $8 (LOAD CASE 


LEFY a8 18 (LOAD CASE 


LEFT a8 18 (LOAD Case 


LFFY a8 TS (LOAD CASE 


LOFT aS 18 (LOAD CASE 


Ler’ aS TS (LOAD CASE 


LEFY aS 18 (LAN Case 


(EFT a8 IS (LOAD CASE 


aa, snnnn 1 8/R 
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CHEKRT (LOAD CASE 
CHEKRY (LOAD Case 
CHEKRY (LOAD CASE 
CHEKRT (LOAD CASE 


3) 

CHEKAT (L040 CASE 
CHEKRT (LOAD CASE 
CHEKRYT (LOAD CASE 
(LOa0 Case 3) 

3) 

3) 

3) 

3) 

3) 

3) 

Sy 

vy) 

CHEERY (LOAN Cast 


3) 
5) 
§) 


$) 


pees SL mate 


aD 


a See eee 


THE VERTICAL INCREMENT @ 1,00 FT, NO,OF WALL POINTS 8 2 


WALL PY, « v 
1 9,00 88,79 
2 9,09 72,90 


NUMBER OF SoTL LAYERS st 
SOTL NO, GamMMA CoH PMY «DELTA 
1 120,00 869, 40,00 0, 
SOIL NO 1 KA Seeeane Kat ws 0, : 
WATER EL, ® 89,50 ACCEL @ 4, RETA © 9,06 
ELEV AY BOTTOM OF SOIL 1 & 72,50 | 
LINE LNap 1 MAG @ OO, HIST s 6, 
MAG OF UNTF LOAD @ 0, Nis7T TO LEFT END @ 0, 


ENTERING S/R CLASSIC FROM MODULE SASSP 


INPUT DaTa FOR SURPNUTINE CLASSIC 


RACKFILL DESCRIPTION 


EQUIV, SURFACE SLOPE 8 @,46 
ELEVATION OF WATER SURFACE 8 aa,50 
INCREMENT LENGTH s 1,00 


RACKFILE SOTL DESCRIPTION 


FRnm i] UNIT wT PHI 
(FTY (FT) (PCF) (NEG) 
SURFACE 72,39 120,00 30,00 


WALL BREAK POINTS 


PAINT WeCOORD  YeCnoRD 
no (FT) (FT) 

{ 9,00 44,79 

? 9,00 72,50 


NATO ERO” SUAROUTINE CLASSIC 


c 
(PSF) 
0, 


COHILNYA*S COFFFICIENTS OF ACTIVE EARTH PRESSURES FOR? 


mecee Atl LSet eee ts 
Heat seaesesese SBeaaatet 
0, S711 
? o,37it 


COORDINATES AND STATIC ACTIVE SOIL PRESSURES 
FOR FaCw SOTL Laver 


COORNINATES ACTIVE active 
ay walt (FT) PRESSURE coerF, 
x ’ cPsF) 

9,00 88,79" 0, o,37t! 

9,07 Aa,50 191,02 0.3711 

@,0n £48,$9 141,02 0,371 

@,0n 72,90 aay,0s 0.3711 
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FOR 
ee : ~~ 


oe a ES RR «a 


OrsT TO RIGHT END « 


KA 


ehanntenr 


ci ee Ce me aR 


oe 


5 


adic ater detatx Hic d co cence ah a 


Static active sort FaRcEes 


yeCnnarn SOIL FORCE (LB/FT) 
cry HORT ZONTAL VERTICAL 
88,79 7,42 0, 
ar.7a 0a,53 0, 
&b,79 89,05 0, 
as.7a 133,54 0, 
au,79 176,73 6, 
A$,79 20,08 Oo, 
87,79 227,51 0, 
ay,79 2a0An,88 0, 
an,79 270,98 0, 
79,79 291,51 0, 
78,79 312,85 0, 
77,79 334,19 0. 
76,79 355,52. 0, 
75,79 376,86 0, 
740,79 398,19 0, 
73,79 419,53 0, 
72,79 284,10 0, 
72,50 64,57 0, 


OUTPUT FROM SURHOUTINE CLASSIC 


POrNt Vel$ONRN STATIC FORCES (LO/FT) EARTHQUAKE PORCES (LB/FT) 


na CFT) HORTZ VERT HnRIZ VERT 
t AAR,19 7,42 0. 0, 0, 
F ar,7e aa,5$ 0, o, Oo, 
4 An,79 A9,05 0, 0, 0, 
4 a5,79 133,548 o, o, 0, 
5 au,79 176,73 0, 0, 0. 
4 ay,79 296,08 f, 0, 6, 
’ n2,79 27,51 04 0, Os 
A ay,79 20AR,Au % 0. 0. 
q an,79 PTA AA 0, o, On 
10 79,79 291,51 ‘, 0, Oe 
{f 7Aa,79 312,A5 a, 0, o, 
\? 17,79 339,19 0, 0, 0, 
13 76,79 $55,52 0. 4, a, 
1) 715,79 876,86 0. a. 0, 
15 74,79 $98,459 O. a. a, 
14 73,79 419,53 0. 9, oO, 
17 12,79 241,10 0, a %. 
1A 72,84 68,5? fh, n, 0. 


RESULTANTS OF STATIC SOIL AND SURCHARGE PORCES 


MORTZONTAL &@ O238,20 (LBsFT) Ay Ve@ 786,409 ¢FT) 
VERTICAL s 0, CLASET) 
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= Ost fal cme eee eee eee ere ee ee 


HORTZONTAL ACTIVE FARTH PRESSURES FOR LOAD CA8E 3 
FOR CLASSIC (CNULOMA) ANALYSES IN SA CEND OF HEEL) 


AUTPUT OF BRRAVYS H, EM, AN YH IN MODULE SA FOR CLASSIC ANALYSIS, 


FLEVATION INCREMENTAL HORIZONTAL INCREMENTAL HORIZONTAL 


STATIC FORCE EARTHQUAKE FORCE 
cFTy (LBS/FT) (LBB/PT) 
eseneeean Seeeesedeesusateaneees SPeOeZeuegecaesseeaaqeaanqese 
f AR, 790 7,212 0, 
2 87,790 44,527 0, 
3 an,790 89,085 0, 
$ aS,790 133,5A 6, 
« Aa,790 176,73 0, 
3 Ay,790 206,98 0, 
: A3,790 227,51 , 
M4 Ay,790 248,A4 0, 
BN an,79an 270,18 0, 
79,790 291,51 oO, 
7Aa,790 392,85 A, 
77,790 334,19 n, 
76,790 358,52 o, 
a 75,790 176,84 A, 
y 7a,790 39R,19 o, 
4 73,790 419,88 0, 
7 72,790 2Ai,in 0, 
72,590 60,924 0, 
4 J 
| FUR THE AROVE LOAD CASE THE RESULTANT FORCES ARES 
‘i BESULTANY MORIZONTAL STATIC ACTIVE FORCE 2&8 4238.20 LAS/HURIZ FT 
‘ ACTING AY FILEVATION 78,49 
‘ RESIN TANT HORIZONTAL ACTIVE FORCE CIN EXCESS NF STATIC) 
NUE 12 EARTHQUAKE «@ 9. LAS/HORIZ FT 
* ACTING AT ELEVATION 0, 
: sum 
‘ SUMVF & 1S8°O3A,2 ,SIMHF = G23A,2 ,SUMMNM 8 90016,5 
: SCHAR 
> FUNCT, YSH ©£ a7, 45R01 FROM x 8 1,008077 
> FUNCT, YSH @ a7,457407 FROM x 8 1,004AU6 
: > FUNCT, VSH 8 a7, 45721 FROM x & 1,903244 
wl > FUNCT, Y¥SH 2 AT, aSTor FROM x 8 {,002a43 
Fy > FIINCT, YSH = 87,4570) FROM x 8 1,9020407 
a > FUNCT, YSuH s RT, aS70! FROM x @ 1,002047 
a] > FUNCT, YSH ag i2te7 PROM xX 8 11,00208 
' > FUNCT, vSu 2s AQ,29034a FROM x 8 12,00205 
i > FUNCT, VSH 8 69,0570) FROM x 8 13,00205 
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SURCHARGE Lnans 


Py? xNVT Cyn xHyy 
o0,126 31 en 12F 31 e0g128 $1 e0,tat 
20,126 $1 en, 126 V1 of, i2F $f 00,128 
“0,128 31 on, 128 31 00,176 31 00,128 
on, 12t 31 en 128 84 00,12E 31 0,128 
00,12F 31 en, 128 Si ef, 12€ $1 c0,128 


Twet) Twa) Tul) TOW?) Tow s) Twwe2) 
oN 1ASE S19H, 1ASE $1 HO, 123E SHO, fst Bie, 123 S19, sFSE 31 


PONSTR 


lc a 3 


> PWIND ENTERED, W(LC) 8 o0,12340nF 31 

eINN F, * 8 o, oO, SUMMATION FOLLOWSee 
sum 
SuMVE 2 1AQ3A,? ,SIIMHE & 423A,2 ,SIIMMOM 9n016,4% 


> ENTER BARTHQ FOR LNMAN CASE Jee 
RKH, RKYV @ 6, eO,f23U00E 33 


> SUBROUTINE YCNA ENTERED FOR LOAD CASE 3 
SOIL LAYER 7 AREA, AV @ 6,000" @53,000 
WeCNORDINATE @ VeCQORNINATE 
#2,00000 70,0000 
o, 74,0000 
0. 74,9000 
n, 77,0000 
o?,90000 77,0000 
CONCRETE MUTLINE ARFA, AV @ 38,3750 2712.58 
SOTL LAVER 1 ARFA, AY @ 107,599 6700,57 
MeCOORDINATE @ VeCOORDINATE 
9,00n00 78,0000 
9.90000 46,7886 
1.00172 67,4583 
1.80000 74,5000 
SUMACWETGHT) AT YC(ELEVATION) @ MOMENT 
$6988,2 79,7646 O,1S1060E 07 
MORTIZONTAL INFRTTAL FORCE AT ELEV, YC 8 79,7646 
SwT verv FORCE, SH HORTIZ FORCE, MOMENT 
0, 0, 0, 
SuM 
SUMVE e@ 18938,2 ,SUMMF @ G23a,2 ,SUMMOM @ 90016,5 


> FNTERING 9/R WESWAT WITH LC, YZERO, NSIDE & $3 72, S0anan 
COMPUTED FSIIM, XMSUM o 0. 0, 
S/R wESwar TRACE ABOVE 18 FOR WESTERGAARN WATER 

sum 

SuMVE «@ 1893A,2 ,SUMHF 8 4238,2 ,8UMMOM @ 90016,5 
FNP OF S/R EARTHA 


wa 1 GMB Sk be 


z tf 
: it 


17 


4 99009, 
77,0900 
A7.S0n0 
A7,a553 
Bt °6,0000 
a 499001, 
: 97,2900 
02,0000 

t) 


e 
AggnIO, 


74,8900 
72,5900 
72,5000 
>» FUNCT, vSmM #8 


899009, 
77,9000 

a a7,.sann 
47,4554 
97,2900 
9, 


ARE NOT INCLUDEN HERE, 


tte 


tN FC 9 we LC, 
PROF(T), Tal,IS€ o 


rt 


LOsD CASE 


: i Sara 1?) 
THE FOLLOWING TABLE INCLUDES WALL AND SOTLOWATER Kas3 ABOVE BASE, AN 
THE FORCES aCTING ON IT, EXCEPT THAT HORIZONTAL SEEPAGE AND UPLIFT 
FACTIVE EARTH" INCLUDES THE wSewad WATER PRESSURE 
TF A CRACK 78 ASSUMED IN THE EARTH COVER OVER THE END OF THE HEEL, 


3 


TSN 


31 14 
S/R APROFILE ENDS WITH PROF(S) AS I 8 § TO 85 

°60,9000 77,0000 0. 

0, 47,5000 1,00000 
1,09000 87,5000 1,00172 
60,9000 97,2900 agooo7, 
77,0000 e 77,0000 
1,00372 87,4553 60,0000 
499910, #2,00000 72,5000 
74,0000 0, 74,0000 
70,0000 0, 77,0900 
1,00172 87,0553 1,30000 
9,00000 74,0000 #,00000 
9.99000 72,3000 9,90000 

AA,790NA FROM x & 9,090000 
1Sf s 4 60 

oh, 0nne 77,0900 08 ,59900 

M. 77,0000 0, 
1,09000 87,5000 1,00172 
30,9480 92,4480 60,0000 
#99007, oA, 50000 77,0000 
77,0000 aconnt, 1,00172 
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VERTICAL HORIZONTAL MOMENT 
FORCE FORCE 
LA/SLICE LB/SLIce LBOoFT/SLICE 
5 a he nL aged hc Re gene te 
Pp wa $306.25 0. 72026, 
sopaur hints 0. 238,20 02$401,20 
SOTLOMWATER 136031,90 0, 93769,52 
SURCHARGES 6, 0, 0, 
MIRECT LOADS 0, %, 0, 
wIND 0, 0. 0. 
EARTHQUAKE 0, 0. 0. 
POSS 6 SSF 2S S| FT SSTSSSVSVSVSSSSTFHSSSSSSSSSTSSSSSTSSSESSFSSHS SH SsSHesseagFeesane 
TOTAL “yaosaiie a23a,20 90416,45 
> OUTPROF, BSTwe 77,0088Te 100, COE SHwWe 67,29 
HS8{ie @0,12€ 31HS2e wO,12E BINSSe @,0008iHe e0,12€ 34 
WO8Pe =O, 12E SINTSSTe 0, ELTSSTo 77,00 
ESSe 1,00NT$5He 0, ELTSSHe 87,29 
HS8SSHe 6, OOELTSSWe 87,298 Xwe 2,00 
>» SURROUTINE APROFILE, PROF (CT) AS f= ft TO 15€e 
899009, 0, 87,3000 0. 
74,0000 0, 74,0000 ©2,00000 
70,0000 #2,09000 72,3000 9,00000 
72,5909 9,00000 72,5000 9,00000 
72,5000 9,00000 72,5000 9,00000 
L. - 72,5000 9,0n0Nn0 74,0000 1.50000 
q 70,8000 1,909000 67,5000 1.00000 
87,5000 Ag9NIN, 260,0000 77,0000 
O,100000€ on} T7998 8, 100HONE ef} 87,2900 
60,0000 97,2900 899007, #60,0000 
17,0000 O,190N00F wf) 77,9000 899001, 
0, 10N000F on} 47,2900 60,0000 97,2900 


Pl ae AEE A elias: Gaus 


‘ 


Pecartes eee ea ee emer REY a em eae 


47,4553 30,9470 92,4470 a99010, 
{,oatre a7,455$ 1.44000 70,5006 
a,nn00n 7u,nonn a,90000 72,5000 
AgeNIO, o2,99000 72,5990 -2,00000 
Ta,noan 0, 70,0000 . 
Tr,aaaa aggo2s, =60 9900 77,0000 
=8,5n000 77,0009 04,9000 72,5000 
9,0n0nn 72,5900 11,0000 72,5000 
30,9480 92,44h0 69,00n0 97,2900 
. woe ENN OF S/R NUTPROF ene 
y > IN WGMT 
F eee END OF S/R WGHT ove 
> IN wGOHT 
ewe END NF S/R WGHT coo 
> IN wG6NT 
wee END OF S/R BWGHT eae 
> IN WGMYT 
ewe END OF S/R WGHT cao 
> IN WGRT 
mee END OF S/R WGHT enn 
> IN wGHT 
4 eon END NF S/R WGHT onc 
i >» TN wGHWT 


cow ENO OF S/R WGHT eee 


> SUMS IN WrSOTL FOR LAYERS {, 2, FZO 


su 

SiMVE = 1®218,2 ,SUMHF a 0, »SUMMOM @ 115097,.6 
> SUMS IN WYSOIL FOR LAYFRS 6, 78 

sys 

SUMVE 2 14938,2 ,SUMHF 8 0. SUMMnM 8 1154817,.6 
> IN wGOHT 


f coo END OF S/R WGHY wee 
k ee END OF S/R WYSOIL eo 
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ANALYSIS OF COMPLEX RETAINING WALt 
11318: 9 ON 104 1780 


PRESSURES COMPUTATTON 


48 18 (LOAN CASE 


> VALUE OF HSS3(LC) 


FOUND 8 


a 
#@ REGIN DaTaA CHECK FOP ACTIVE #4aRTH 
‘ 
> NSIM(LO) FOUND UNDEFINED, LEFT 
> HSI(LC) FOUND UNDEFINED, LEF 
> wAS2(LC) FOUND UNDEFINED, LEFT 
> HS2(LC) FOUND UNDEFINED, LEFT 


v aS TS (LOAD CASE 


a3 18 (LOAD CASE 
aS £8 (LOAD CASE 


6.000000 IN S/R 


NSURL AT BEGINNING OF S/R SURFACES 1 


> VALUE OF €SS 


> VALUF OF #Xw 


Riz 87,29 sie 0,17 820113,50 82e9026,00 
FALIND 8 1,000000 IN S/R 
FOUND & 2,090000 IN 8/R 
> VALUE OF HSS5H FOUND 8 6900006 IN 8/R 
> VSLUE OF ATS5H FOUND e@ 0, IN 8/8 
Res 61,59 $22 1,90 ARINS A7,29 gine 06,17 
RFs 79,09 gfe 0,27 BINS AT,29 SiN® 0,17 
1 9,00 88,79 
2 30,98 92,45 
3 169,85 (15,40 
NSUPL af FNM OF S/R SURFACE 8 2 
SURFACE 1 GaMaw120,00 COHe OO, PHI® 30,00 
SUPFACE 2 GaMAet?N, 00 COMe Of, PMI® 18,00 


> GAMAS2(LC) FOUND UNDEFINED, LEFT 48 I8 (LOAD CASE 


> VALUE OF GAMASI(LE} FOUND @ 


> VALUE OF COWI(LO) 
> VALUE OF PHIT (LC) 
MFFAULT VALUE OF 

> GAMASFI(LC) FOUNA 

> RKAFT(LEY FOUND 

>» Ake2(LC)} FOUNN 

» RKAI(LC) FOUND 

» RKAEFZOLC) FOUND 

> RKAE2(LE) FOUND 

>» RKAFI(LE) FOUND 

» RENILE) FOUND 


> VALUE OF FLEHCLE) 


FOUND @ 

FOUND 8 
0. 
UNNDEFINEN, 
UNDEFINED, 
UNDEFINED, 
UNDEFINED, 
UNDEFINED, 
UNDEFINED, 
UNDEFINED, 
UNNEFPINED, 


FOUND « 


120,0000 


0. 


30,90000 


IN S/R 
IN 8/8 


IN S/R 


USED FOR DELTALC(LC) 


LEFT aS 18 


LEFT 
LEFT 
LEFY 
LEFT 
LEFT 
LEP? 
LeFy 


Ao ,50900 


as 18 
a3 18 
4S 198 
as 18 
as [8s 
as 18 


a8 18 
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(LOAD CASE 
(LOAD CASE 
CLaA0 CASE 
(LAAD CASE 
(LOAD CASE 
(LOAD CASE 
(LOAD CASE 
(LOAD CASE 
IN S/R 


a) 
a) 
ay 
ay 


CHEKRT (LOAD CASE 


CHEKRT (LOAD CASE 
CHEKRT (LOAD CaSE 
CHERRT (LOAD CASE 
CHEKRY (LOAD CASE 


s) 
CHEKRT (LOAD CASE 
CHEKRY (LOAD CASE 
CHEKRT (LOAD CASE 
(LOAD CASE @) 

a) 

a) 

6) 

4) 

ay 

a) 

a) 

a) 

CHEKRT (LOAD CASE 


a) 


re 


_—_ 


Ba tl 


Spee Se eee 


Sa ee een 


THE VERTICA, INCREMENT @ 1,00 FT, NO,OF WALL PUINTS a 2 


wall PT, x v 
' 9,90 BA,79 
? 9,90 72,59 


NUMMER OF SNIL LAYERS wf 
SOTL NO, Gamma cnw PMY] DELTA 
1 


120,00 9, 30,00 0, 
SOTL NO ft KA weeeane KAR B® 0, 
waTFR @€L, 8 84,50 ACCEL & OO, AFTA ® 9,46 4 
ELEY AT KOTTOM OF SOIL 1 w# 72,50 
LINE LOAM 1 MAR @ 6, PIst » fn, 
MAG OF UNF LOAD &@ 0, MOIS’ TO LEFT FND B&B OO, O18t TO RIGHT ENU w O, 


ENTERING S/R CLASSIC FROM MODULE BAeSP 


INPUT PDaTA FOR SURROUTINE CLASSIC 


MACKP IL? PRESCRIPTION 


EQUIV, SURFACE SLOPE s 9,46 
FLEVATINN OF WATFR SURFACE & 84,50 
INCREMENT LENGTH s 1,00 


BACKFILE SOIL DESCRIPTION 


FROM YO UNIT WT PHY c Ka 
(FT (FT) (PCF) (DEG) (PSF) 
SURF aCe 72,59 120,00 40,00 0, RRO KD 


WALL BREAK POINTS 


POINT x¥=COORD YeCOORD 
NO CFT) (FT) 

§ 9,00 88,79 

2 9,00 72,50 


NATA FROM SIIKBRMITINE CLASSIC 


COULOMB’S COEFFICIENTS OF ACTIVE EARTH PRESSURES FOR 


BECK REL LASER Wa VALUE 
aeRO Reohe ERED Baeetonse 
0,375! 
? 0,379) 


COORAINATES AND STATIC ACTIVE SNIL PRESSURES 
FOR EaCw SOTL Laver 


CONAHINATES ACTIVE ACTIVE 
AY wall (FT) PRESSURE COEFF, 
x Y (PSF) 
9,99 aa,79o 0, O,37tt 
9,99 84,50 191,02 O.371! 
9,00 au,so 191,02 O,3711 
9,0" 72,50 447,05 0,371! 
4-51 
i 
ua Soe aesites 2a, aoe Sites Bac an caida RGB ae TS + fo a ORME Oe ey See 2. 
a 
iF aa teeter -_ a hire algal. 


Static activ! sory FORCES 


yeCnorn SOTL FORCE (LH/FT) 
cet MORT ZANT AL VERTICAL 
AB,?9 7,42 
Ar.79 au,53 
Ao.79 3 A9,05 
AS,79 “433,58 
Au,va 176,73 
83,79 296,08 
82,79 227,53 
81,79 248,80 
80,79 270,18 
19,79 291,51 
78,79 312,85 
77,79 334,19 
76,79 355,52 
75,79 376,86 
74,79 396,19 
73,79 419,53 
72,79 21,10 
72,50 64,52 


OUTPUT FROM SURROUTINE CLASSIC 


POINT YeCOORD STATIC FORCES (LA/FT) EARTHQUAKE FORCES (LB/FT) 
(FT) HORT2Z 
AR,79 7,42 
87,79 aa,s3 
A679 A9,05 
AS,79 133,54 
Au,79 176,73 
A3,79 206,08 
A2,79 2°7,51 
B1,79 2uA,AG 
ag,79 270,18 
79,79 291,51 
78,79 312,85 
77,79 334,19 
76,79 395,52 
75,79 376,86 
74,79 $9R,19 
73,79 419,53 
72,79 281,10 
72,59 64,52 


RESULTANTS OF STATIC SOTL AND SURCHARGE FORCES 


HOWFZONTAL & GP3A,2P0 (LASFT) Ayr ¥ & 78,49 (FY) 
VFRTICA, 2 9, (LAF) 


pn! 


sus 
SUMVF = 
SC Hak 

>» FUACT 
FUNCT 
FUNCT 
FUME? 
FUNCT 
FUNCT 
FINTT 
FUNCT 
BLNCT 


wwvwvwvwewvvyv 


SURE MARGE 


PvT 
00,126 
0,128 
eA 17€ 
o0,5aF 
of, 10t 


3M 
31 
Mv 
vw 
sx 


HORTZONTAL ACTIVE FARTH PRESSURES FOR LOAN Case U4 
FOR CLASSIC (COULOMB) ANALYSTS IN SA (END OF HEFL) 


NUTPIIT MF ARRAYS H, FH, ANN YH IN MODULE 8A FAR CLASSIC ANALYSIS, 


ELEVATION INCREMENTAL HORIZONTAL INCREMENTAL HORIZONTAL 
STaTYc FORCE EARTHQUAKE FORCE 
CFT) (LAS/FT) (LOS/FT) 
eg@e®eaevreanuveon SeCeeeeeGeececanaseFeaenaess Sqae geege seer seus easeoca 
AR, 790 7,421? 0, 
87,790 44,527 0, 
Ae,790 89,055 0, 
As,790 133,58 0, 
84,790 176,73 0, ‘ 
Ay, 790 296,08 0, 
2,790 227,51 0. 
81,790 248,84 0, 
An ,790 270,18 0, 
79,790 294,54 0, 
78,790 312,85 Q, 
77,790 356,19 n, 
TH,790 355,52 0, 
75,790 376,84 0, 
74,790 398,10 0, 
73,790 419,53 0, 
72,790 281,19 0, 
72,500 64,524 a, 


FOR THE AHNVE LOAN CASE THE RESULTANT FORCES ARE 


RESULTANT HORIZONTAL STATIC ACTIVE FORCE 8 G238,20 LAS/HORE?2 FT 
ACTING AT FLEVATION 


RESIIL TANT HORIZONTAL 
NUE TO EARTHQUAKE @ 
ACTING AY FLEVATION 


1AOTA, 


vSu 
vSwH 
YSn 
ySw 
yYS 
v¥SwH 
YSwH 
y¥Snu 
vS8n 


Lnans 


xnv? 
on, tak 
ongi2e 
on iF 
on ,12E 
on, 128 


2 ,SUMHF a 


AT, USANI 
AT, 45747 
a7, 08724 
AT,US707 
AT, 4570} 
AT, 4S70}4 
AQ, 12367 
AQ, 79084 
a9,45704 


PvN 
) 4nn.on 
31 800,00 
3M 4nn,on 


78, 


ag 


ACTIve FORCE CIN EXCFSS OF STATIC) 


f 


. 
“H23 


FROM 
FROM 
From 
FROM 
FROM 
FROM 
FROM 
FROM 
FROM 


xv 


0, LBS/HORIZ 


A,2 -SUMMOM @ 


x 8 1,00R077 
xa 1, 004AU6 
x 8 1,9N32G4 
x 8 1,9NP UUs 
x 3 1,0020487 
x 8 1,992047 
x 8 11,90205 
xe 12,09205 
x 8 13,09205 
4 

2,90 

4,00 

7,00 


V1 sO,12t 31 90,128 31 
31 90,12F 31 =O, 128 31 


4 


-53 


FT 


904016,5 


Tw) Tw?) Thw(1) TOW(?) Tww(l) Tew?) 
600, 90Hen LAPSE 31 oO, 50000, f23F 31 3,00000,123E 31 


MeCNORDOINATE OF SOIL SURFACE,XSL(1) 8 o, 

YeCOORNINATE MF SOIL SURFACE, YSL (1S @ 77,0000 
XeCNORDINATE NF SNIL SURFACE,XSL(2) @ #2?,0000 

f YeCOORDINATE MF SOIL SURFACF,YSL(2) 8 77,9000 

3 SLOPE OF SOTL SURF ACE,SP 3 0, 
XeECNORDINATE OF PRESSURE POINT, XPT #8 02,0000 
YeCONRNINATE MF PRESSURE POINT,YPT 28 70,0000 
UNTFORM STRIP LOAD © 
PSTRIP 
Zi 1,9000 10 8 1,590 YD @ 3,000 
aS 400,000 Pp 164,9445 
PSTRIP 
Zi «# 1,0000 xD 8 1.5000 we 3,000 
wS§ s 6nn ,adgan UP 2 164,9005 


W=a-2+ 164.9445 Far) + 164. sets Cah v= 329.959 psf 


KeCMORDINATE AF SOIL SURFACE ,XSL(1) 


YeCQORNINATE OF SOIL SIRF ACF, YSt(t) ay anen 


s 
s 
XeCQORNINATE OF SOIL SURFACE ,XSL(2) 8 22,9000 
YeCOORNINATE OF SOTL SURFACE YSL(2) 8 77,0000 
SLOPt OF SOYL SURFACE,SP s 0, 
XeECNOROINATE AF PRESSURE POINT, XPT & #10000 
4 YeCONRNINATE AF PRESSURE POINT, YPT «& 74,0900 
UNTFORM SYRTP LOAN eo 
PSTRIP 
21s 1,000 xn 8 2,5000 YD @ 3,0000 
«S 3 600, ann0 uP 3 226,417 ‘ 
PSTRIP 
71 # 1. ha xD 2 0,5000 YN 3 $,9000 
w§ 2 600, UP 67,5198 
CFs) B26. 6127 (4 Bh) + 2.508 C Cri): 299.1265 pst { 
x? « = nano eof,nnan vPT 8 7u.nnnn } 
PTP 8 n* UFORMP 2 2A9,1245 
Ae Pie 329_AAYN Pas 2A9,1248 
Ey! KPT os 1,0n00 18 1,990 
: fis 1 anne jes 41,9000 
: Swt # $09 S008 SH ® a, $¢ a 460,831 
sum 4 
Sumye os 19247,7 ,SIMWE 2 425A,2 ,SuHMOH 3s Qna7?,$ | 
a K=COORDINATE OF SOIL SURFACE,XSL(3) 8 0, 
YeCONROINATE AF SOLL SURFACE,YSL(1) ® 77,0000 ' 
XeCNORNINATE OF SOfL SURFACE,XSL(2) & 02,0000 i 
YeCNORDINATE OF SOIL SURFACE, YSL (2) # 77,0000 
SLOPE OF SO7L SURFACE,SP a 0, 
XKeCNORNINATE OF PRESSURE POINT,XPT 8 0. ; 
YeCNORNINATE OF PRESSURE POINT, YPT 8 74,0000 
4 
UNTFORM STRYP LOAD @ { 
PSTRIP 
71 « 1.0090 xD @ 3.9900 YO 8 3.0000 4 
WS 2 600,000 UP & 229.7072 i 
PSTRIP : 
7ie@ t. Dene s is'ecen YO s 3,0000 


wSi 600,000 


Oyen: 2271012 Te lef) 4 r-sing Crate 242.219 oF 


nT s #1,0n00 70,0000 


d 4-54 


ro 


PYP 
PY 
xP{ 
zt 
Sut 
su» 


0 


SumvVE 19475,9 ,SUMHF & 


NeCOORDINATE 
YeCNORNINATE 
XeCNORNINATE 
YeCNORDINATE 
LeCNNROINalTe 
VeCONRNINATE 
KeCNORNINATE 
VeCONRNINATE 
WeCNORNINATE 
YVeCNNROINaTE 


ne 
ne 
OF 
OF 
oF 
oF 
ala 
oF 
oF 
ne 


209, 1245 
2,00n0 
1,0000 

728,1600 


SOIL 
sot 
SOtL 
SOIL 
Sore 
SOIL 
SOTL 
SOTL 


UFORMP = 
P28 
xis 
72 8 

SH 8 


SURF ACE,XS(1) 
SURFACE, V8(1) 
SURFACE ,XS(2) 
SURFACE ,YS(2) 
SURFACE, XS¢3) 
SuRFACF,YSC(3) 
SURFACE ,XS(4) 
SURF ACE, YS(a) 


PRESSURE POINT, XPT 
PRESSURE POINT, YPT 


SURCHARGE PRESSURE DUE TH P¥HC1) 
NET SURCHARGE PRESSURE ,PTP 

SURFACE ,SP 

NoNIST HE TAFEFN LOAN R&R PRES PT 

VeoOIS? HETWEEN LOAN & PRES PT 


SLOPF NE Sz. 


SURCHARGE PRESSURE NUE TN PYH(2) 
NET SURCHARGE PRESSURE ,PTP 

SLOPF OF SOIL SURFACE,SP 
MeNIST RETWEEN LOAD & PRES PT 
YeNIST BETWEEN LOAN & PRES PT 


SURCHARGE PRESSURE DUE TO PVHCS) 
NET SURCHARGE PRESSURE ,PTP 

SLOPE OF SOTL SURFACE,SP 
XeOIST BETWEEN LOAN & PRES PT 
YeN~ISY BETWEEN LOAD R PRES PY 


WOCNNRNINATE 
YeCOORDINATE 
XeCOORNINATE 
YeCONRNITNaTe 
XeCNORNITNATS 
YeCONROTNATE 
KeCONRDINATEF 
VeCNOROINATE 
NoCOORONINATE 
VaCNORNINATS 


oF 
OF 
ae 
nF 
OF 
OF 
oF 
nr 
aF 
ne 


SOTL 
SOIL 
sot 
SOIL 
SOTL 
SOIL 
SOIL 
SOTL 


SURFACE,XS9(1) 
SURFACE,YS(1) 
SURFACE ,XS8(2) 
SURFACE,YS(2) 
SURFACE ,XS(3) 


SURFACE, ¢8(33 


SURFACE ,XS¢4) 
SURFACE, YS(4) 


PRESSURE POINT, KPT 
PRESSURE POINT, YPT 


SURCHARGE PRESSURE NUE TO PVH(1) 
NET SURCHARGE PRESSURE,PTP 

SLOPE OF SOTL SURFACE,SP 
KeNIST BETWEEN LOAN & PRES PT 
YensiST HETWEEN LOAN & PRES PT 


SURCKANGE PRESSURE NUE TN PVH (2) 
NET SURCHARGE PRESSURE ,PTP 

SLOPE OF SOTL SIIRFACE,SP 
YoN{ST AHETRERN LOAD & PRES PT 
YoNIST HETWEFEN LOAD & PRES PT 


167,195 
167,195 
14,0000 
1,0000 
sh 2 $60,2501 


G2yA,2 eSUMMOM 8 


1,0020 
87,4570 
11,0020 
A9,1237 
12,0020 
A9,2903 
13,0020 
89,0570 

0. 
74,6000 


18,6626 
18,6626 
0,1667 
2.0000 
13,0233 


32,1122 
50,7747 
0,1667 
a,0000 
13,3567 


11,6602 
b2, 0389 
0.1667 
7,0000 
13,8507 


1,0020 
87,4570 
11,0020 
89,1237 
12,0020 
69,2903 
13,0020 
89,4570 

1,0000 
74,5333 


19,2285 
19,2288 
0,166? 
1,000 
13,0900 


3a,ai7i 
53,6456 
0,1667 
3,0000 
13,425§ 


ee et a ms ol 


SIIRCMARGE PRESSURE NUE To PVHES) 8 $3,0091 
NET SURCHARGE PRESSURE ,PTP e 66,6547 
SLOPE OF SOTL SURFACE,SP a 0,1667 
weNIST BETWEEN LOAM & PRES PT 8 6,0000 
YeN{IST BETWEEN LOAN & PRES PT 2 13,9233 
x? 2 0, XPT s 1,0000 yPT 8 74.5333 
prTP 2 bh O%47 UFORMP ®& 0, 
Pie 167,1954 P28 66,6547 
xPY $,0nn0 xe 1,0000 
Z1 8 1,n000 72 2 1,9NA0 
SeT © 116, 9258 SH e 6, ses 400, 8592 
sum 
QiMVE 2 49592,8 ,SIMHE 8B 426R,2 ,SUMMNM B 91 A38,a 
KeCNORDINATE OF SOIL SURFACE,XS(1) 8 41,0020 
YoCNORNINATE OF SOIL SURFACF,YS(1) 8 87,4570 
KeCONROINATE OF SOIL SURFACE.XS(2) 8 11,0020 
YeoCOORMTNATE OF SOTL SURFACE,YS(2) 8 09,1237 
KeoCOORDINATE OF SOTL SURFACE ,xXS(3) & t2,0020 
YeCONRNINATE NF SOIL SURFACE,VS(3) 8 a9,2903 
XeCONRDINATE OF SOIL SURFACE,XS(A) 8 13,0020 
YeCOORDINATE OF SOIL SURFACE, YS(4) & 89,4570 
XeCNORNTNATE OF PRESSURE POINT,XPT 8 2,0000 
YeCNORNINaTE OF PRESSURE POTNT,YPT & 78,4667 
SURCHARGE PRESSURE NUE TO PVH(1) a 19,3550 
NET SURCHARGE PRESSURE ,PTP 8 19,3550 
SLOPE OF SOTL SURFACE ,SP s 0.1667 
XeMIST BETWEEN LOAD & PRES PT 2 0. 
YeNIST BETWEEN LOAN R PRES PT s 13,1567 
SURCHARGE PRESSURE DIIE Tn PYH(2) s 36,1671 <—— ‘ 
NET SURCHARGE PRESSURE ,PTP 8 55,5021 
SLOPF OF SOTL SURF ACE,SP @ 0,1667 
XeNIST AFTHEEN LOAN & PRES PT a 2,0000 
YeNIST BETWEEN LOAD KR PRES PT s 13,4900 
SURCHARGE PRESSURE NUE TH PVN(S) s 14,3123 
NET SIIRCHARGE PRESSURE ,PTP 8 69,4148 
SLOPE OF SOTL SURF ACE,SP s 0.1667 
XeNIST HETWEEN LOAN & PRES PT s §,0000 
YeNISY RETWEEN LOAD KR PRES PT s 13,9900 
iT 8 1,000 xPY 8 2.0000 yer = 70° 4667 
PTP s a9, Atua (IFORMP 9 0, 
Pisa for, 1954 P2 a 69,8144 
xPt s alonno X12 1.0000 
tis 1,0900 z2 8 1,0000 
get 8 118,59409 SH 8 ao. 54 2 5$25,1570 
su™ ; 
SIIMVE 3 19791,8 ,SUMHE 8 42382 ,SUMMNM B 92363,6 
KOCNNRNtNaTE C® SOTL SURFACE, xXS(1) ®& 1,9020 
yYernnantNate OF SOTL SURFACE, VSCI) #® ay ,as7a 
weCANROTNaTe OF SOIL SURFACE, KS(2) #& 11,9020 
veCNnnntnate n& SOT) SURFACF,YS(?) #8 ag.1237 
KoCNNRNTNATS MF SOTL SRE ACK,XS(S) & {2,9000 
YeCONRNINaTE OF SOTL SURFACE, YS(3) Ag9,2903 
yeCNnRN Nats NF SOL SURFACE, XSCHy & 13,0020 
YeCONRNATNaATE NF SATL SUMFACE,VS(H) 8 A9,4570 
VeOCANRNINATE ME PRESSURE POTNT, KPT f& $,0000 
YeCONeNt Nate OF PRESSURE POTNT,YPY & 74,000 


SURCHARGE PRESSURE NUE TH PYN(1) 19,0394 
NET SURCHARGE PRESSURE, PTP 19,0994 

SLOPE OF SOTL SURFACE, SP 0,1667 
MoDIST HETWFEN LM4D R PRES PY 1,0000 
YeNTST BETREFN LAAN R& PRES PT 13,2238 


SURCHARGE PRESSURE DLIE TN PvH(2) s7,ie2e 
NET SURCHARGE PRESSURE, PTP 56,2015 

SLOPF OF SOTL SURF ACE,SP 9,1667 
weNITST HETHEEN LOAN & PRES PT 1,000 
YoNIST HETWFEN LOAN & PRES PT 13,5507 


SURCHARGE PRESSURE Rub TN Pv¥HCS) 15,3036 
NET SuRCHARGE PRESSURE ,PTP 71,7008 

SLNMPE OF SOTL SURFACE ,SP 0,1667 
KONTST RETHEFN LOAN & PRES PT 4,000 
YoNTST AFTWEFN LOAD & PRES PY 14,9967 


uta 2,0090 XPT @ t,0000 vet a 70,4000 
eTP fs TI, 700A UFORMP » 0, 

PTs 167.1954 P22 8 71,7008 

xet 8 S,on00 1068 1,0000 

ye 1,onan 72 8 1,006 

Sal 1499, a5N) SH 8 A. $s" 8 609,018) 
stim 


SumvVe ¢9R50,7 ,SUMHF 8 G25A,2 ,SIIMMOM @ 93n12,6 


1,0020 
B7,0570 
11,0020 
89,3237 
12,0020 
89,2908 
13,0020 
89,6570 

4,0000 
74,3533 


KeCNNRDINATE SOTL SURFACP,XS(1) 
YeCONROINaTs SOIL SURFACE, VS(1) 
KeCNARHINATE SOIL SURFACE NSO?) 
VeCNORNINATE SOIL SURFACES YS (2) 
XeCONRNTNATE SOTL Suks ACE, x8(3) 
VeCONRNINATE SOTL SURF ACE,YS(3) 
WOCOORDINATE SOTL SURFACE, NS (a) 
YeCNOROITNATE SOTL SURFACE, YS(a) 
eeCNORATNATE PRESSURE POINT, xP? 
VeCNORNTNATS PRESSURE POINT, vPY 


SUNCHARGE PROF SSIRE Nib TO PVC) 1A, 3716 
NET SURCHARGE PRESSUMPE PTE 1A, S216 

SLAPE OF SNTL SURFACE ,SP 0,1647 
MONTST AETWEFN LOAN R&R PREFS PT 2,0990 
VeNIST HETHEFN LOAN & PRES PT 13,2900 


SURCHARGE PRESSURE NUE Tm PYH (A) 37,3641 

NET SURCHARGE PRESSURE ,PTP 85,7057 

SLOPE OF SOTL SURFACE,SP 91,1667 
KeDIST BETWEEN LOAN & PRES PY 0, 

YeNIST BETWEEN LOAN & PRES PY 13,6233 


SURCHARGE PRESSURE NUE TO PvH(3) 16,5071 
NET SiIRCHARGE PRESSURE ,PYP 72,2128 

SLOPE OF SOTL SURFACE,SP 0.1667 
XeDIST HETWEEN LOAD & PRES PY 3,0000 
YeNIST BETHEEN LOAD & PRES PY 10,1233 


ut s 3.0000 xPT 8 a,oon0 vPY @ Va,ssss 


PIP s y2.2t2n UFORMP 8 0, 
Pls 1o7,195¢ P28 v2,2128 
xOl 8 6,000 xis 1,0000 
71 8 1.9000 7268 1,0800 
Sut 8 119,701 ans 0. sea 770, 1616 
sum 
SiuMVvF fs 19950,4 ,SUMME 8@ SP3a,2 ,SUMMOY 8 @37A2,8 
WeCONAHT NATE OF SOTL SURFACE, XS(9) 8 1,0020 
' veCOURDITNaTs OF SOTL SuRBACE,VS(1) & Ay,a570 
EoCNNANTNaATE OF SOIL SuRFACE,NRT2) 8 14,0020 
YoCNNROINATE OF SOIL SURFACE, YS(2) 8 ae,i237 
WeCNOAHTINATE NF ROTL SuURFACHE,NECS) 8 12,0020 
YeoCONANINATS OF SNTL SURFACE,VSC3) @ Ae, 2°03 
ReCNNNOTNaTS NF SOIL SURFACE, XS(@) @ 13,0020 
VeCNNRNT NATE AF SHOTL SuRFACE,VYS(a) 8 89,0570 
KOCNNANINATS AF PRESSURE POINT, HPT 6B 5,000 
VeCONROTNATE AF PRESSIIRE POINT, YPT @& 78,2067 
SURCHARGE PRESSURE NUE TH PyH(ty) s 17,2780 
NET SURCHARGE PRESSURE ,PTP s 17,2785 
SLNPE AF Soy, Suet act, SP e 0,1667 
neN{ST HETUFEN LOAN R PRES PT ® 3,000 
VeNls? METOEFN (NAN & PRES PY e 13,3507 
SUMTHANGE PHESSHRE NUF TN PyH(2) ® 36,8062 
NET SURCHARGE PRESKURE ,PTP 8 §a,0Ae2 
SLOPE OF AMYL SURFACE ,SP e 0,106? 
WeNTST Ag TEFEN LOAN a PRES PT s 11,0090 
VeNTS? HETWEEN (NAN R PRES PT e 13,0900 
SURO HARLE PHESSUWE NUE TH PYM Ss) s 17,7533 
NET Si ROHAUEE PREDSHIOS ,PTP a 71,5395 
SLOPE OF SUL SURFACE, SP s ihe? 
CeNTST He TeERN [NAN KR PRES PT 8 72,9000 
VeNIST HETHFEN {AD R PRES PT e 14,1990 
; wo. a,nnon 2PT @ $,000n veY @ 74,2607 
4 DIP s 71, $898 iF NAMP @ Oo, 
ris ta7,19S94 PP s 71,3305 
PL s 7,000 Li 1,0000 
; Z1 8 1,0000 t2s 1.00060 
Sut s 119. 2070 gx es eo. ee es 966,5177 
gu* 
SuMVE 8 200he,7 ,SUMMF o G2YA,2 ,SIMOM © 9a009,3 
Y 
: weCNNRNOTNaTS NF SNEL SuRFACE,x8C1) #@& 1,0020 
VeoCANRAOI ate OF SOIL SuMPACE,VB(}) & a7, eS7o 
RWOCNHNAHINaTE AF SHTL SuRe acl, w8(2) & 11,0020 
VelNNANTNaTe OF SOIL SURFACE,VS(2) »® 69,1937 
MOCNNANINATE AK SNTL SURFACE,¥S($) © 12,9920 
VeFNORNI NATE OF SOT. SURFACE, ¥8(3) @ ae, 2en3 a 
ROCONROTNATS NF SHTL SURF ACE,NS(8) @ 13,0020 
VeCONAOTNaTE NF SNITL SuMPFACK,vE(a) 8 8¢,6570 { 
WeCNORNINATE AF PRESSURE POINT, KPT @ @,9000 
VorNORDINATE NF PRESSURE POINT, VPT @ 18,2000 { 
| 
SHuBFHARGE PRESSURE NIE TN PYMEt) s 1,020 
NET SURCHARGE PRESSURE ,PTP t 16,0028 i 
SLOPE OF SOTL SURF ACE,SP . 0,106? i 
WONTST ABTWFEEN LOAD & PRES PT a @,0000 H 
VeNIS? AETHFEEN LOAN & PRES PT e 13,4233 
4-58 


SURCHARGE PRESSURE HUF TN PYH(2) 35,5050 
NET SURCHARGE PRESSURE ,PTP $1,S076 

SLOPE OF SOTL SURFACE, SP 0,1667 
KeNTST BETWEEN LOAD & PRES PT 2,0000 
YoNIST RFTWEFN LOAN & PRES PT 13,7507 


SURCHARGE PRESSURE NUE TH PYM) 17,6872 
NET SURCHARGE PRESSURE ,PTP 69,1946 

SLOPE OF SOTL SIRF ACE,SP 0,1667 
XOHTST AETHEEN LOAD & PRES PT 1,0000 
veNIST AFTwWEFN LNAD & PRES PT 16,2567 


S.on00 XPT o 6,0000 vPT 8 74,7000 


8 49,1946 UFORMP fs o, 

s ta7,1954 P2 8 69,1946 

s alnnon xf 2 1.00090 

2 1,000 z2 8 1,9000 

8 11851950 SH 8 o, &Y 8 996,498 


SuMVE 8 POTAT,9 ,SUMHE & GPTA,2 eSuiemnrm @ 95605 ,4 


ReCOORNINATE SOIL SURFACE,XS(3) 
veCOnRntinate SAIL SURFACE, YS(1) 
MeCNORNTNATE STL SURF ACE,xXS(2) 
VeCNORDINATE SOIL SURFACE,Y8(2) 
WoC NNRNINATE SOIL SURFACE,X*S8(3) 
VeCNORNINATE SOIL SuRFACE,YS(4) 
KeCOORNINATE SOTL SURFACE ,xXS8$(4) 
YeCNORDINATE SOTL SURFACE,YS(4) 
WeoCOORDINATE PRESSURE POINT, XPT 
VeCONROINATE PRESSURE POINT, VPT 


1,0020 
87,8570 
11,0020 
89,1237 
12,0020 
A9,2903 
13,0020 
a9,a570 

7,0000 
74,1333 


SIIRCHARGE PRESSURE DUE TO PVHCL) 14,5¢21 
NET SURCHARGE PRESSURE ,PYP 14,5921 

SLOPE NF SOTL SIIRBACE,SP 0, 1667 
KeNIST HETWEEN LOAD & PRES PT §,9000 
VoN{St RETWEEN LOAD & PRES PT 13,0900 


SURCHARGE PRESSIIRE NUE TO PVH(2) 33,6033 
NET SURCHARGE PRESSURE, PTP 96,1956 

SIOPE OF SOTL SURFACE ,SP fh, 1647 
KeNTST HETWEFN LOAD & PRES PT 3,0000 
yeN{tST AFTWEFN LOAN & PRES PT 13,8733 


SUPCHARGE PRESSURE NUE TN PYHCS) 17,7785 

NET SURCHARGE PRESSURE ,PTP 65,9738 

SLOPF OF SnrL SURFACE,SP 9,1667 
XoDIST BETWEEN LOAN & PRES PT , 

YeN}ST RETWEEN LOAD & PRES PT 14,3233 


fe 4.0000 xPT 8 7,0000 70,9333 
orp 65,9739 1FORMP & 
Lal 107,1958 P? 8 
uP Q,annn ufos 
2 1,9000 228 
Qut 116, 5Aa7 aH 8 1999, 41902 
Sipe 
Suvve s 20304,5 ,SUMHE 4238,2 .8UMMNM 9e704,¢ 


MeCONRGINATE NE SOTL SURF ACE,xXS(1) 38 1,0020 
YeCONRNINATE OF SOIL SURFACE, YS(1) 2& 47,9576 
MeCNORNINATE AF SOIL SURFACE, X8(2) & 11,020 
YeCNORMTNATE OF SOIL SURFACE, YS(2) = A9,1237 
MeCNNROTNATE MF SOIL SURFACE, XS(3) 2 12,9020 
VeCONOROTNATE OF SMTt SuRFACE,YSCR? 89,2903 
MeCNNRNINATE OF SNTL SIUREACE,x$(4) 13,0920 
YeCONROT™ATE NF SOTL SURFACE, YS(4) & 89,4570 
. XaCONRAINATE AF PRESSURE POINT, XPY fo A,onon 
A YeCONRNINATE OF PRESSIIRE POINT, YPY 8 74,0b67 
| 
{ 
SURCHARGE PRESSURE NUF TN PVH(1) s 13,1346 
NET SURCHARGE PRESSURE ,PTP s 13,1340 
SLOPE OF SOTL SURF ACE,SP 2 0,1667 
MeoNIST AFTWEEN LNAND & PRES PT a 6,0000 
YeDIST BETWEEN LOAD & PRES PT ® 13,5567 
SURCHARGE PRESSURE RUE TN PVH(2) s 31,2636 
NET SURCHARGE PRESSURE,PTP s a4,a0n0 
SLOPE MF SNTL SURF ACE,SP s 0,1667 
MeoNIST RET WEEN LOAN R PRES PT s 44,0000 
VeDIST AFTWEEN LOAN & PRES PY a 13,8900 
SURCHARGE PRESSURE HUE TO PvH(3) s 17,5265 
NET SURCHARGE PRESSURE ,PTP a 61,9268 
SLOPE OF SOTL SURFACE ,SP s 0, 1667 
MeNIST BETWEEN LOAD & PRES PT e 1.9000 
YeNTST AR TWEEN LOAD & PRES PY 8 14,3900 
we 7,000 xPT 84,0000 vP? « 70,0607 
PIP = 61,9765 UFORMP o 0, : 
Pies 167,195¢ P28 61,9765 
xP s 19,0000 x1 8 1,000 
zi 8 1,9000 72 8 1,0000 
: Set s 114.5009 Sh « o, SM w 1194, 9173 
‘ Sum 
; SuMVE 8 20019,0 ,SUMHF 8 4238,2 ,SUMMOM 8 97999,0 
KOCNORDINATE OF SOIL SURFACFE,XS(1) 8 1.9020 
} VeCNORDINATS NF SNIL SURFACE,V8C(1) #8 87,4570 
K@OCNORNTNATS OF SOIL SURFACE, X8(2) @ 11,0020 
4 VeCONRNTNATS OF SOIL SURFACF,YS(2) @ A9,12387 
a NeCONANINATS OF BNIL SURFACE,KS(3) « 12,9020 
YeCOORNINATS OF SNTL SURFACE,YS(3) «© 69,2903 
WeCNNANINATE OF SOTI SURFACE, KS(4) @& 13,9020 
an VelLONRNINATE NE SATL SURFACE, VS(4) &@ 89,4570 
, + WeCNNRNTNATE NF PRESSURE POINT, XPT «@ 9,0000 
VeCNNMANINATE AF PRESSURE PNINYT,VPY sg 74,9000 
SURCHARGE PRESSURE DUE TN Pvt) s 11,6994 
NET SURCHARGE PRESSURE ,PTP 8 11,6994 
SLOPE AF SoTL SURFACE, SP a 60,1667 
WONTST AR TWFEN LOAN R ORES PT 8 7,000 
VoNIST HETWEEN LOAN A PRES PT a 1S,he33 
SURCHARGE PRESSURE HUB TA PVH C2) s 24,0619 
NET SHIROMARGE PRESSIIRE ,PTP a an, 3etn 
SLDPE OF SNL Sree actk ,§P 2 A, 16a? 
MeONTST HETMEEN ENAN R PRES PY 8 &,anng 
VeNIST HETHREFA LOAN & PRES PT 8 143,956? 
- 4-60 


z 
ri 
Ae 
z 
5 


; EIR oan ot enemy oo yee eee 


SURCHARGE PRESSURE NUE TOA Py¥H($) s 16,9592 
NET SURCHARGE PRESSURE, PYP s 57, 3an2 
SLOPE NF SNTL SuRF act, SP 8 0,1667 
KONTST ABTWEFN LOAD & PRES PY « 2,0000 
VeNIST HETWEFN LOAD & PRES PT a 14,8567 
1to8 Alanon xPT 2 9,000 vet s Ta qaoc 
PTP $7,322 WFORMP 8 0, 
Pts 167.1954 P28 37,3702 
; xP os 41,9000 xi s 41,0006 
f 718 1.0000 z2 s 1,0000 ; 
i Sut so 12,2578 SH 8 oO, aM a $2861,8083 
i Sun 
SuMvF @ POS31,3 ,SUMMFE @ A2TA,2 ,8UMMOM 8 99240,8 
. PANSTR 
, 
t 
a) 
7 
j Le = @ 
f > PMIND ENTEREN, WILE) © oO, 1230008 31 
wIND F, Me Of, o, SUMMATION POLLOWSae 
Stim 
Su¥ve s 20531,3 ,SUMME «@ 424A,2 ,SUMMOM 8 9902340,8 
> ENTER FARTHO FOR LOAN CASE Uae 
Qun, Akv « ", oO, 1230008 31 
> SURROUTIAB VCNR ENTERED FAR LOAD CASE a 
SOTL LAVER Y AREA, AY 8 6,00000 033,000 
WECNNNNINATE © VeCOORDINATE 
2, 00006 74,09n0 
0, Tu,onan 
0, 7u,onnn 
Oo, 7r, 0000 
2,00Ann >, ANN 
CONCRETE MUTLENE AREA, AV 8 65,5759 2712,58 
SOTL Lavee 1 AREA, av @ 107,899 Braa,Sy 
ROCONWMTNATE @ VoCNNRNENATE 
9,90n0N 7a,annn 
a,nonan AA, TARAS 
1.90172 W7, 45845 
1.5000 74,9000 
SiuMACmR Tem) AP VOCRIEVATINN) # MOMBAT 
1A9SK,—D 79, 7hU6 A, ISinaoe 07 
HOWTZONTAL JNFOTEAL NACE ar FieV, ve 8 79, 7eGo ee 
j Se? vEaT FORCE, SH HNwTZ EAWEE, MOMENT 
My 0, o, o, 
a { 
4 
suv { 
Suvve sa 29531,8 ,S8tIMME © Q2Z3A,2 ,8UMMOM @ 092400,8 
> ENTERING §/R whSwat wit vo VZERO, NSIDE ao @ 72, SOnane 
COMPUTER FStM, yeguUM » 0, 0. 
‘ S/R wFSwar TRACE ARNVE TS ENR wESTERGAARD WATER 
ue 
SiuMVF 8 POSS1,9 ,8timnr os GPVA,2 ,AIMMOM @ 902400,8 


ENN 0) Sse EaRTHOA 


THE FOLLQWING TABLE INCLUDES WALL aND SOIL ewATPR MASS AROVE BASE, AND 
THE FORCES aCTING ON IT, EXCEPT THat HORIZONTAL SEEPAGE AND UPLIFT 
ARE NOT INCLUDED HERE, “ACTIVE FARTH® INCLUDES THE w3enG WATER PRESSURE 
IF A CRACK 78 ASSUMED IN THE EARTH COVER OVER THE END OF THE HEEL, 


LOAN CASE a 


VERTICAL MORIZONTAL MOMENT 
FORCE rorce 
LA/SLICE LH/SLICE LBoFT/SLICE 
F866 666868 SF ww SSS SESE F SFOS SSSTSSSSSLESTSE SSESSSSHSHSESSSFSOHSESSHBHASEHSHHSF“SSCE 
waLL 5306,25 oO, 22026,53 
ACTIVE FARTH 0. 238,20 025401,20 
SOTL +maTER 13631,940 0, 93789,52 
SURCHARGES 1993,12 0, 6626,35 
DIRECT Loans 4, 0. 0, 
wINn 0, 0, 0, 
EARTHQUAKE 0, 0, 0, 


TOTAL 20531,31 82358,20 $9200,80 


cee ee eran ne -- 


ANALYSIS DF COMPLEX RETAINING WALL 


iieissia OM tO7 1760 


a 
# REGIN THE AVERTURNING COMPUTATION 


Loan cas€ 


DEFAULT VALIIE OF 


3 


USED FOR ISFTC(LC) 


CREEP PATH NESCRIPTION FOR LOAN CASE 3 


XaCNOROINATES 


9,00 
9,90 
02,00 
2.90 


YeCNNRDINATES 


80,50 
72,50 
72,50 
17,90 


OVERTURNING HYDRAULIC GRANITENT & 0,272? 


NEF AULT VALUE OF 


» 


> 


Fe meg nage 
% c 7 ae ates 


vate OF 
VALUE UF 
VALUE OF 
VALHE OF 
VALUF OF 


VALUF 1F 


ay BaSEoSHIl 


anHss 
PHTSS 
anwnsa 
aNwss 
pHTS4 


PHISS 


3 
FOLIND 
FOUND 
FOUND 
FOUND 
FOUND 


FOoUNn 


INTERE ACES 


USED FOR NPPOC(LC) 


o, 


1A,00000 


WEIGHTED AVERAGE COEFFICIENT OF FRICTION 8 


WEIGHTED AVERAGE ANHESTION 


FFFECTIVE HAASE wIMTH 
EFFECTIVE LENGTH ALONG BASE SLOPF 
NORMAL FORCE ACTING ON BASE 

FRICTIONAL FORCE 

FORCE DNE TO ADHESION 
ToTaL FORCE ALONG AASE 
HORIZONTAL COMPONENT OF TOTAL FORCE 


nan 


4-63 


IN 
IN 
IN 
IN 
IN 


IN 


$/R 
S/R 
S/R 
g/R 
ssp 


8/R 


(LOAD 


HYDROSTATIC PRESSURE 


(Laaod 

CHEKR? 
CHEKRY 
CHEKRT 
CHEKRT 
CMEKRT 


CHEKRT 


0,32 
fn. 

11,00 

1100 


13969, 44 
483A,95 


0, 
a538,95 
433a,95 


3 2 
= Sc an 
Ee on al $ a Sc 5 


case 3) 


CASE 3) 
(LOAD CASE 
(LOAM CASE 
(LOAD CASE 
(LOAD CASE 
(LOAD CASE 


(LOAD CASE 


(LBS/SQ,FT) 
(FEET) 

(FEET) 

(LBS/SLICE) 
(LBS/SLICL) 
(LBS/SLICt) 
(LBS/SLICe) 
CLBS/8LICE) 


3) 
3) 
3) 
3) 
¥) 
$) 


PASSIVE EARTH PRESSURFS FOR LOAD CASE 3 


NPPQ 


PLEVATION OF TOP OF SOIL 
PRESSURE a7 TOP OF SOIL 


FLEVATION OF LOWEST POINT ON WALL 
PRESSURE AY LOWFST POINT ON WALL 


PAaSS]VE EaRtH FORCE 


PASSIVE EARTH MOMENT 


RESULTANT 1S WITNIN THE KERM 


2 

2 77,9206 
e OO, 

r 72,500 
s 6958,67 
a ©2166,6 
s 3264,3 


CREFO PATH NESCRIPTION FoR LOAN Case 3 


KeCNORNINATES 


g,nn 
9,An 
02,90 
22,00 


OVERTURNING HYDRAULIC GRANTENT 


> Vale 
> VALUE 
> VALUE 
> VALIP 
> VALHF 
> VALUE 


> VALUE 


arf 
OF 
oF 
OF 
aF 
oF 


OF 


NPPOULOE) 
anuss 
PNTS3 
aDHSa 
ULE be} 
pHursa 


PHISS 


VeCONROINATES 


84,50 
72,50 
72,50 
77,00 


Founn 
FOUND 
FOUND 
FAUNA 
Founo 
FOUND 


FOUND 


aT HASE@SOIL INTERFACES 
WEIGHTEN AVERAGE COEFFICIENT OF FRICTION 


WEIGHTEN AVERAGE ADHFSTON 


CFFFCTEIVE AASE WIOTH 
EFFECTIVE LENGTH ALONG BASF SLMPE 


NORMAL FORCE aCTING ON AASE 
FRICTIONAL FORCE 


FORCE NF TO ANHESTON 
TOTAL FORCE ALONG BASE 
WORTZONTAL COMPONENY OF TOTAL FORCE 


crt) 


{LAS/9Q,FT) 


(FT) 


(LBS/980,"T) 
{LBS/SLICE) 
CFToLAS/8LICE) 


HYDROSTATIC PRESSURE 


s 04,2727 
+} 
%. 
1A,00000 
9, 
% 
0, 
0, 


PASSIVE EARTH PRESSURES FOR LOAD CASE 3 


NPP 


ELEVATION Me TOP OF SOIL 
PRESSURE aT TOP OF SOIL 


FLEVATION OF LOWEST POINT ON WALL 
PRESSURE aT LOWEST POTNT ON WALL 


PASSIVE FaRTH FORCE 


PASSIVE FANTH MOMENT 


77,020 
0, 
72,500 
o958,67 
#216646 

326,53 


JN 
IN 
IN 
IN 
YN 
IN 


IN 


S/R 
$7” 
s/Rr 
S/R 
S/R 
S/R 


S/R 


CMEKIT 
CHEKRT 
CHEKRY 
CHEKRT 
CHEKRT 
CHEKRT 


CHEKRT 


054A8,95 


, 
a$3a,9S 
a53a,95 


(FT) 


(LOAO CaS€ 
(L0a0 CaSt 
(LOAD CASE 
(LOAD CASE 
(LOAD CASE 
(L040 CASE 
(LOAD CASE 


(LAS/80,F1) 
(FEET) 

(FEET) 

(LAS/BLICES 
(LBS/SLICE) 
(LOS/SLICE) 
(LOS/SLICE) 
(LBS/SLICE) 


(LA8/8Q0,FT) 


(FT) 


(LB8780,FT) 
(LOSP/SLICES 
CFY@LBS/SLICE) 


3) 
3) 
3x) 
3) 
3) 
33 
3) 


i a 


cer er ee 


vec ne atin alee em MNO ae 


seis am 


ee eee ete! ee ee, t= ae ee 


OISTANCE FROM THE THE TO THE RESULTANT e 3,76 (FT) 

VERTICAL FORCE ANE TN UPLIFT PRESSIRE ON BASF a 24968,75 (LBS/SLICt) 
HORIZONTAL FORCE DUE TO HYNROSTATIC PRESSURES s 2667,33 (LAS/SLICE) 
MOMENT NUE 7O UPLIFT ANDO HYNROSTATIC PRESSURES 8 o01101,36 (FYeLBS/SLICB) 


THE RESULTANT RATIO @ 09,3422, FOR LOAD CASE $ 


LAAN CASE & 


OER AIL TE VatLie OF ! USFO FOR ISFTC(LC) (LOAD CASE 4) 


CREEP PATH NESCRIPTION FOR LOAD CAaSF 4 


WOCNORAINATES YeCOORDINATES HYDROSTATIC PRESSIRE 
9,00 84,50 0, 
9,090 72,50 545,45 
22,90 72,50 357,95 
°2,00 77,00 a, 


OVERTURNING HYNRAULIC GRADIENT & 00,2727 


OFFALY VaLUk OF 5 USED FOR NPPD(LC) (LOAD CASE 4) 

> VALUE OF ANMS3 FOUND © 0, TN S/R CHEKRT (LOAD CASE 4) 
> VALE OF PHIS3 FOUND 8 1A,00000 IN S/R CHEKRY (LOAD CASE 4) 
> VALE OF anHSa FOUND Oo, IN S/R CHEKRY (LOAD CASE 4) 
> VALUE CF &aDHS5 FOUND & 0, IN S/R CHEKRT (LOAD CASE 4) 
> VALUF OF PHISG FOUND 8 04 TN 8/R CHEKRY (LOAD CASE 4) 
> VALUE OF PHTSS FOUND 8 o. IN S/R CHEKRY (LOAD CASE 4) 


AT HASEeSNIL INTERFACES 


WEIGHTEN AVERAGE COEFFICIENT OF FRICTION 8 0,3? 

WETGHIEN AVERAGE ADHESION s Oo. (LH8/8a,FT) ! 
EFFECTIVE HASE WIDTH s 11,00 (FEET) 4 
tFFECTIVE LENGTH LONG 8aSE $1 nPt 5 11.90 (FEET) ! 
NORMAL EFORCE ACTING ON AASE s 15562,%6 (LAS/SLICES { 
FRICTIONAL FORCE 8 5056,58 (LBS/SLICE) 4 
FORCE Dit TO ADHESTON a 0. (LAS/8LICe) 

TOTAL FORCE ALONG AASE s 5956,58 (LBS/SLICE) 

HORTZONTAL COMPONENT OF TOTAL FORCE 8 3056.58 (LAS/SLICE) 


PASSIVE EAHTH PRESSURES FOR LOAD Case 4 


NPPA 

PLEVATION OF TNP OF SNIL 

PRESSURE aY TOP NF SNITL 

FLEVATION OF LOwkST POINT ON WALL 
PRESSURE af (OwWFST POINT ON wALE 
PASSIVE EARTH FARCE 

PASSIVE FaRtH MOMENT 


77,929 (FT) 

: (LBS/8A,FT) 
72,599 (FT) 

2729.62 (LHS/80,FT) 
e1Hga,9 (LBS/SLICE) 
2uRU,4 (OF Tael AS/SLICE) 


0 


WES TANT [TS wITRIN THE KEEN 


CREEP PATH NESCRIPTION FOR LOAN Case U 


KeCONRNINATES YeCNORNINATES HYDROSTATIC PRESSURE 
9,00 &4,50 
9,00 72,50 
22,00 72,50 
=2,00 77,090 


QVERTURNING HYPRAULTC GRANTENT a 00,2727 


VALUE NPPN(LC) FOUND CHEKIY (LOAD 
VALUE ANHS3 FOUND 0, CHEKRY (LOAD 
Value PHIS3 FOUND 1A,00000 CHEKRT (LOAD 


Value aNnsa FOUND 0. CHEKRT (LOAD 


VALUE ADHSS FOUND 01 CHEKRT (LO&O 


vacue pHISG FOUND On CHEKRT (LOAD 


VALUE PHISS FOUND 0, CHEKRY (LOAD 


AT HASESSOIL INTERFACES 
wEIGHTFQ AVERAGE COEFFICIENT OF FRICTION 
WEIGHTED AVERAGE ADHFSTON 
FFFECTIVE BASE WINTH 
EFFECTIVE LENGTH ALONG BASE SLOPE 
SORMAL FORCE ACTING ON BOSE 
FRICTIONAL FORCE 
FORCE DE TO ANHESTON 
TOTAL FORCE ALONG BASE 
HORIZONTAL COMPONENT OF TOTAL FORCE 


0,32 
a, (LBS/80,FT) 
11,90 (FEET) 
11,00 (FEET) 
15562,56 (LBS/SLICE) 
$056,388 (LHS/SLICE) 
(LBS/SLICE) 
(LBS/SLICL) 
(LBS/SLICE) 


PASSIVE EaRTH PRESSUPFS FOR LOAD Case 


NP PH 

FLEVATIAN NE TNP NE SOTL 

PUFSSURE af TOP NF SOTL 

ELEVATION NF LOWEST POINT ON WALL 
PAESSURE af LOWEST POINT ON wALl 
Passive FaRTH FORTE 

PASSIVE FAnTH MOMENT 


(FT) 
C.H§789,FT) 
CET) 
(LBS/80,FT) 
CLAS/SLICE) 

CF Tet ASSL ICE) 


maaeaanuare 


PISTANCE FROM THE TOE TN THE RESULTANT 8 

VERTICAL FORCE NUE TO UPLIFT PRESSURE ON BASE s 
HORTZONTAL FORCE MUF TO HYNROSTATIC PRESSIIRES a 
MOMENT DUF 7O UPLIFT AND HYDROSTATIC PRESSURES 8 


3,90 (FT) 
06968,75 (LBS/SLICE) 
24607,33 (1 88/8LICE) 
wO1101,56 (FToLBS/B8LICE) 


THE RESULTANY RATIO # 0.3541, FOR LOAD CASE 4 


“ 
® REGIN SLIDING COMPLITATION 
Cf] 


ANALYSTS OF COMPLEX RETAINING WALL 
tist8e#tS ON t607 1780 


#@ REGIN SLIDING COMPUTATION 
‘ 


CREEP PATH DESCRIPTION FOR (NAD CASE 3 


WeCONRNINATES YeCOORDINATES HYDRNSTATIC PRESSURE 
9,00 au.50 Qo, 
@,00 72,50 545,45 
72,00 72,50 357,95 
22,00 17,00 4, 


HYNRAULIC GRANTENT = 0,2727 


MORTZONTAL FORCE NUE TO HYDROSTATIC PRESSIIRES 


2467,33 


8 
VERTICAL FORCE DUE TO BRYDRSTATIC PRESSURES s =496A8,78 
a 


MOMENT NUE Th THE HYNROSTATIC PRESSURES oat{ 
INTERMEWTATE FACTOR OF SAFETY & 9,94 


SUM DF ARTVING FORCES 8 6705,529 (LAS/SLICE) 
SUM NF RESISTING FORCFS 8 6284,700 (LAS/SLICE) 


41,56 


PASSTve EARTH FARCE s 1745,75 (LAS/SLICE) 
ACTIVE FARTH FORCE s 238,20 (lL AS/SLICE) 
UPLIFY BORCE # 06968,75 (LBS/SLICE) 
S'UIMMATIAN NF WORTZONTAL bATER FORCES 9 2467,33 CLAS/SLICE) 
FATIUR® PATH CODRDINATES UNDER THE NEUTRAL BLOCK 
z x Y 
ei =2,09 72,50 
: 9,00 72,50 
FINAL FACTOR MF SAFETY AGAINST SLIDING 8 0,94, FAR LOAD CASE 
BY SHFAR FRICTION METHOD 
SUM OF ARTVING FORCES ss 46705,529 (LBS/SLICE) 
SUM MF RESISTING FORCES @ 6284,700 (LAS/SLICE) 
PASSIVF EARTH FORCE £ 1745.75 (LBS/SLICE) 
ACTIVE EARTH FORCE a G238,20 (LBS/SLICE) 
UPLIFT FORCE a 968,75 (LBS/SLICES 
SUMMATION OF HORIZONTAL WATER FORCES @ 2067,33 (LAS/SLICE) 


FATLURE PATH COORDINATES UNNER THE NEUTRAL BLOCK 


x Y 
72,0 72,50 
9,00 72,50 
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CREEP PATH DESCRIPTION FOR LOAN CASE 4 


NeCONRNINATER YeCNORDINATES HYDROSTATIC PRESSURE 
9,00 au,50 e 
@,00 72,50 545,48 
oF 00 72,50 387,95 
22,00 717,090 0, 


MYNRALILIC GRADIENT & 00,2727 


HORIZONTAL FHRTE DUE TO HYDROSTATIC PRESSURES 8 2467,33 

VERTICAL FORCE DLE TO HYORSTATIC PRESSURES a 24968,75 

MOMENT DUE To THE HYNMROSTATIC PRESSIIRES 8 °41101,56 
INTFERMFATATE FACTOR OF SAFFTY @ 1,94 


Sim OF ARIVING FORCES #8 6705,529 (LBS/SLICE) 
SUM OF RESISTING FORCES &© 6802,335 (LAS/SLICE) 


PASSIVE EARTH FORCE s 1745,78 ¢LAS/SLICE) 
ACTIVE EARTH FORCE 8 4238.20 (LBAS/SLICE) 
UPLIFT FORCE w 4968,75 (LAS/SLICE) 
SUMMATION OF MORIZONTAL WATER FORCES 8 2467,33 (LAS/SLICE) 


FATLURE PATH CNORDINATES UNDER THE NEUTRAL BLOCK 


x Y 
o?,90 72,50 
9,00 72,59 
FINAL FACTOR OF SAFETY AGAINST SLIDING & 1,01, FOR LOAD CASE 


BY SHEAR FRICTION METHOD 


SUM OF ARIVING FORCES = 6705,529 (LAS/SLICE) 
SUM OF RESISTING FORCFS @ 6602,335 (LAS/SLICE) 


PASSIVE EARTH FORCE 8 {745,75 (LBS/SLICE) 
ACTIVE FARTH FORCE 2 8238.20 (LBS/SLICE) 
UPLIFT FORCE s 08968,75 (LBS/SLICE) 
SUMMATION QF HORIZONTAL WATER FORCES 2467,33 (LBS/SLICE) 


FATLURE PATH CNORNINATES UNDER THE NEUTRAL BLOCK 
x 


Y 
2,00 72,50 
9,00 72,50 


ANALYSTS OF COMPLEX RETAINING WALL 
Lsa1h917 ON 104 1/80 


; HEGIN ALLOWABLE AEARTING CAPACITY COMPUTATIONS 

« 
> FLTSu FOUND UNDEFINED, LEFT a8 18 (LOAN CASt ay 
> ELTSS FOUND UNDEFINED, (FFT 48 18 (LOAD CASE ay 
> ARPSTN FOUND UNDEFINED, LEFT AS TS (LOAM CASE ay 
> AAPSAN FOUND UNDEFINED, LEFT aS TS CIMAA CASE ay 
> ARPSTw FOUND UNDEFINED, LEFT aS 8 (LOAD CASt ay 
> ELKSS FOUND UNDER INED, LEFT aS TS (LOAD CASt ay 


ELASS SFT 70 10 FEET BELOW LOWEST PHINT ON BASE 


ALLOWABLE BEARING PRESSURES WILL NOT BE COMPARED | 
TN THE ACTUAL BEARING PRESSURES RECAUSE THE ALLOWABLES WERE NOT DEFINED, 


FOR (NAM CASE 3, 


FOR THE BASF CONRDINATES Xe ©2,00 Ya 72,50, THE ARSOLUTE VALUE OF 8 
THE ACTUAL BFARING PRESSURE 2 2472,56 {LBS/S80,FY) 


FOR THE HAS# CONRNINATES Xe 9,00 YR 72,50, THE ABSOLUTE VALUE OF 3 
THE ACTUAL REARING PRESSURE s 67,34 (LAS/SA FT) 


FOR LOAN CASF 4, 


FOR THE BASE COORDINATES xe ©2,00 YS 72,50, THE ABSOLUTE VALUE OF8 
THE ACTUAL REARING PRESSURE s 2652.98 (LBS/SQ,FT} 


FOR THE BASE COORNINATES Xe 9,00 Ye 72,50, THE ABSALUTE VALUE OF 4 
THE ACTUAL AF ARING PRESSURE 8 176,58 (LBS/S0,F7) 


4-70 


ee ee a 


QNaLYSTS OF COMPLEX RETAINING WALL 
V2etArt7? ON 107 1/80 


& 
&@ REGIN COST ANALYSTS 
sl 
mannan SESE E ESL oF WE XCAVATED MATERIAL steceten essere, 
eee AGG COL UGTA OAR ET SAAC AAASDSEDAAAE AF DUDEK HMI SDSDS 
SofL LAYER VOLUME UNIT Cos? TOTAL “tOsr 
(CUFT/L,FT) (CMOLLARS/CU,PT) (COOLLARS/L,PT) 
3 oO, 0, 0, 
r a, 0, 0, 
5 0. 0, 0, 
COST & VOLUME NF BACKFILL MATERIAL, 
0 F806 0800 8S 8800S S28 OC OTS EEO OSESSHSSESOSSESHSSSTESRSERSZHOSBSE® 
SO1L LAYER VOLUME UNTT cost TOTAL CUST 
(CU,FY/L FT) (DOLLARS/CU,FT) (OOLLARS/L,FT) 
1 0, 0, ) 
2 0. 0, 0, 
FILTER ZONE 0. 0, 0, 
0. , 0, 
6 0. 0, 0, 
enw cee w ewe ne oS OST RYO see ee CONCRETE naw nenenene neo) 
Pee RERERO AE REAR AH RE DEAE S SH FODDER EDEAADSAAAA LEE REDA EDI DAALOA. 
SECTION VOLUME UNTT COST TOTAL “COsr 
(CULFT/L FT) (DOLLARS/CU,PT) (DOLLARS/L,FT) 
STEM 16,63 1,00 16,63 
Aase 14,75 1,00 16,75 
KEY 0, 1,00 0, 
TNTAL CONCRETE VOLUME 8 38,38 (Cll FY 4 LF), FOR LOAN CASE 3 
areas 1) eee bos aon ek 2 Ld) 2) ee o-2, 
Re DOHA OHROREKRER OETA ey AKLAAS AP RBARBAAESLEBRHE ELT ET KER EMREASSLOD 
SQTL LAVER VOLUME UNTT cost TOTAL COs? 
(CF TAL FT) (DOLL ARS/CU,FT) (OOLLARS/L,FYT) 
5 0, 0, 0. 
4a 0. 0, 0, 
5 0, 0, 0, 


COST &R VOLUME OF RACKFELL MATERTAL, 


SOTL LAVFR VOLIIME met? cost TOTAL COST 
CCULFT/L FT) (POLL ARS/CHLFT) (DOLLARS/L,FT) 
1 $96,489 0, : 
2 % o, 0. 
FILTER LONE 4, A, O, 
’ y,?7 4, 0, 
a n, 0, 0. 
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Sebi Best iat. Pl ales i eae a 


(sath teen wae wee cota ate en liiliy a Ae  AOB a A 


TR oT eT a a 


on m er wcn enn eS ORT E VOLUME OF CONCRETE. newenasce-rseee 

Re RPSDUREDORERED AREER ESE CHBBESAESASISIEDASS ECL EKESD 6464445448 

SECTION VOLUME UNIT CO8T roray car 

(CU,FTI/L FT) (DOLL ARS/CU,FT) COOLLARS/L FT) 
stem 16,63 1,00 16,63 
WASE 18,78 1,00 18,78 
KEY a, 1,00 0, 
TOTAL CONCRETE VOLUME @ 35,38 (CU FT 4 LE), FOR LOAD CASE 4 


ha, OKEY,H9,RTE1,0COST o& 11,900 ,enanenan , 0, o 72,3500 5 35,38 


a 

# REGIN BOIt CONTROL CALCULATIONS FOR LOAD CABE 3 

“ 

> CRMIN FOUND UNDEFINED, LEFT aS 18 (LOAD CASE 3) 

THE COMPUTED CREFP RATIN FOR & TIP ELEV, OF 72,30 18 3,1898 
2 


BEGIN BNI, CONTROL CALCU ATIONS FOR LOAD CASE 4 


>» CRIN FOUND UNDEFINED, LEFT aS 18 (LOAD CASE wy 
THE COMPUTER CREEP RATIO FOR A TIP FLEV, OF 72,30 18 3, 8898 


’ FNTERING S/R LOADARRAY 


>» FIINCT, VSH & 67,29000 FROM x 8 0, 
» FUNCT, YSH & €7,45667 FROM x 8 1,090000 
>» FUNCT, YSH 8 47,62333 FROM x # 2,000000 : 
> BUMCT, YSH # 87,79000 FROM x 8 3,990006 
>» FUNCT, VSH & A7,95667 FROM x 8 @,000000 
> FUNCT, ¥Sw 2 &8,12333 FROM x & §,000000 
> FUNCT, vSuH = AB, 29000 FROM yy 8 6,900000 
> FUNCT, VSH & AR,45067 grow y # 7,000000 
4 » FUNCT, YSH 6 88,673383 *ROM x & 8,000000 
re) >» FUSET, YS & AA, 79000 FROM xy 8 9,090000 
¥ > FIINCT, YSH 8 AAR, 95667 FROM x 8 10,00000 
4 >» FUNCT, VSH @ ag,1255$ FROM y 8 11,00000 
: > ENTER S/R PRSNAT 
" > ENTER S/R PHSNAT 
rm > FUNCT, vSu 8 AT, 29000 FROM Y & f, 
“ > FUNCT, YSH ® 87,45667 FROM x 8 1,000000 
> FUNTT, YSH ®£ 87,623338 FROM ¥ 8 2,900000 
* > FUNCT, YSH ® a7,79000 PROM x & 3,000000 
> FUNCT, VSH & A7,95667 FROM x & 4&,000000 
> FUNCT, YSw 8 86,12333 FROM x 8 5,009000 
> FIINCT, vSH & 88,2900 FROM x 8 6,900000 
> FIINCT, VSHW ®& AR, 45667 FROM x @ 7,990000 
> PUNCT, YSm 8A,623353 FROM x 8 8,000000 
> FUNCT, Y¥SH ® AR,79000 FROM x 8 9,00°000 
> FINCT, YSm 23 BA, 9567 FRoM x 8 10,00000 ; 
> FUNCT, YSu ® 89,12353 FROM x 8 11,90000 q 
> ENTER S/R PRSNAT 
> ENTER S/R PRSHAT 
ARRAYS ARE ALL BUILT FOR THE STRUCTIIRAL MOOULES 4 
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ANALYSIS OF COMPLEX RETAINING WALL 
ig thet? AN 10/7 17860 


* 
& AFGIN DATA CHECK FOR ACTIVE EARTH PRESSURES COMPUTATION 
t 
> VOLUB OF ASIHELO) FOUND a 0, IN S/R CHEKRY (LOAD CASE 3) 


Bs > WSITLC) FOUND UNAEF INEM, LEFT AS 18 (LOAD CASE 334 


> VALUE OF wnS2etLe) FOUND » O. SN S/R CHEKRT (L000 CASE 3) 


v 


WS2(LC) FOUND UNDEFINED, LEFT aS IS (LOAD CASE 3) 


> VALE OF HS8(LC) FOUND 2 6.900000 IN S/R CHEKRT (LOAD CASE 3) 


NSURL AT BEGINNING OF S/R SURFACES 1 
i Ale 87,29 sis 0,17 APz1t3,50 828426,00 


> VALUE OF FSS FOUND & 1,n000nn IN S/R CHEKRT (LOAD CASE 3) 
> Valle OF FXW FOUN @ ?,900000 IN S/R CHEKRT (LOAD CASE 5) 
> Valli OF HSSSH FNUNA 6, 000000 IN S/R CHEKRT (LOAD CASE 3) 
> VALUE UF nTSSH FOUND ® 8, IN S/R CHEKRT (LOAN CASE 3) 


APs 61,50 S28 1,98 Ringe AP,29 SINS ,14 
HFs 70,09 §Fs 1,27 RIN® AT,299 Sire O41 
! 1.09 AT,Uh 
2? 39,95 99,45 
% 169,85 115,60 
NSURL AT ENN OF S/R SURFACE @ 2 
SURFACE £ G4MA23120,00 COHs 0, PHra 30,00 
SURFACE 2 GaMazi120,00 COHs 06, PHYS 148,00 


7 
? 


> GAMAS2(LC) FOUND UNDEFINED, LEFT AS 18 (LOAD CASE 3) 


> VALUE OF GAMASI(LC) FOUND @ 120,0000 IN S/R CHEKRT (LOAD CASE 3) 
> VALUE OF COMEC(LO) FOUND # 0. IN S/R CHEKRT (LOAD CASE 3) 
> VALUE OF PHISCLED FOUND 8 3h, 00000 IN S/R CHEKRY (LOAD CASE 3) 
> VALUE OF DEL TAICLE) FOUND # 0, IN S/R CHEKRY (LOAD CASE 3) 


> GAMASF(LC) FOUND UNDEFINED, LEFT AS IS (LOAD CASE $) 


> RKAFZ(LC} FOUND UNNEFINED, LEFT AS I8 (LOAD CASE $3 


: 
1 
1 


> RWAZILCY FOUND UNDEFINED, LEFT AS I8 (LOAD CASE 3) 
>» RKAIC(LO) SOUND UNDEFINED, LEFT AS 18 (LOAD CASE By 


>» RWAPFIZ(LEC) FOUND UNDEFINED, LEFT AS TS (LOAD CASE YY 
> RKAEZ(LC) FQUND UNNEFIMED, LEFT &S 38 (LOAD CASE 35 
> RRAFL(LC) FOUND UNDEFINED, LEFT AS IS (LOAD CASE 3) 
> VALUE OF RKw(LO) FOUND & 0, IN S/R CHEKRT (LOAD CASE 3) 
> VALUB OF ELWHCLE) FOUND & Au,80000 IN S/R CHEKRT (L040 CASE 3) 
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THE VERTICAL INCREMENT @ 1,00 FT, NO,OP WALL POINTS a 2 


wALL PT, x Y 

{ 1,99 &T,an 

? 1,50 74,58 
NIIMABR OF Stl LaVERS 8} 
SOTL NO, GaMea con PH! fey Ta 

' 120,906 o, $0.00 Oo, 
SOIL NO 1 KA wesenee KAE @ 0, 
WATER EL, 8 AG,50 ACCEL @ 0, ABTA @ 9,46 
tLFv at ROTrOM MF SOtL 1 s 72,50 
LINF Loan 4 “AG 8 0, nist # 4, 
MAG OF UNTF LNAN as 0, NIST TO LOFT ENA BO, NYSY TO RIGHT FND s 0, 


ENTERING S/R CLASSIC FROM MODULE SAoSP 


INPUT DaTéA FOR SURROQUTINE CLASSIC 


RACKFILL DESCRIPTION 


EQUIV, SURFACE SLOPE s 9,46 
ELFVATION OF WATER SURFACE 8 44,50 
INCREMENT LENGTH s 1,00 


HACKFIL) SOTL DESCRIPTION 


FROM ha?) UNIT wT PHI Cc KA 
(FT) (FT) (PCF) (OEG) (PSP) 
SURF ACE 72,50 120,00 30,00 0, aaanaten 


WALL ARFAK POTNTS 


POINT ¥eCONRD  YecaoRO 
NO (FT) (FT) 
' 1,00 87,46 
. 2 1,50 74,50 
: 
DATA FROM SUHROUTINE CLASSIC 
4 COULOMA’S COEFFICIENTS OF ACTIVE FARTM PRESSURES FOR? 
A MACKF IL, Bayer wa VALUE 
g la are a a a “OC sba6. 
, 2 0, 3886 
: COORDINATES AND STATIC ACTIVE SOTL PRESSURES ; 
FOR EACH SOIL LAYER n 
CONRAINATES ACTIVE ACTIVE 
AT WALL CFT) PRESSURE COEFF, 
x Y (PSF) 
1,00 7,46 0, 0,3886 
1,12 Aa,$0 157,68 0, 3886 
1.12 80.50 137,88 0, $886 
1.50 78,58 Yor,3! 0,38A6 | 
j 
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static aCtivé sos, Fnacrs 


vecnnann SOTL FORCE CLASETY 
(FT) MART 2ONTAL VERTICAL 
AY, ae 7,78 
Ao. ee 46,74 
AS, 46 93,36 
8a .an 136,45 
A346 161,42 
A? a 183,80 
61,46 206,18 
80.46 228,55 
79,4 250,93 
TA, 46 273,30 
17,46 295,68 
To, 4h 318,66 
75.4% 332,67 
?a,Se 169,99 


OUTPUT FROM SUBROUTINE CLASSIC 


POINT YeCNNRA STATIC FORCES (LASFT) EARTHQUAKE FORCES (LB/FT) 
Nn (RT) MORITZ 
{ AT, a6 7,78 
2 86,46 46,70 
‘ A5,46 93,36 
a Aa, 06 135,458 
5 At, 46 toi,s2 
6 2,46 143,89 
’ A1,46 206,18 
A 80,46 724,55 
9 79,46 250,93 
m) 7A, U6 278,30 
11 77,46 295,68 
12 76,46 tA, 06 
13 75,406 332,67 
1a 78,50 169,59 


RESULTANTS TF STATIC SOTL ANN SURCHARGE FORCES 


MORTZANTAL & 2703, (LASFT) ar ve 79,26 (FT) 
VERTICAL e 0, CLASFT) 


MORTZONTAL ACTIVE FARTH PRESSIIRFS FOR LOAN CASE $ 
FOR CLOSSTC(COULNMA) ANai VSTS IN SP (FACE OF STEM) 


NUTPUT OF ARRAYS HS, FNS, AND YvVS IN MODULE SP FOR CLASSIC ANALYSIS, 


FLEVATION INCREMENTAL HORIZONTAL INCREMENTAL HORE ZONTAL 


STATIC FORCE CARTHQHUAKE FORCE 
cet) (LBS/FT) (LOS/FT) 
eeaeecees SeSeeeeeeetansatSeeaee SeresegasesesegPraaese 
87,4057 7,730 0, 
6,457 46,098 0, 
ag, as? 93,355 0, 
Aa, 457 135,468 0, 
A4,457 161,02 0, 
62,457 1A3,a0 0, 
Ay ,ah7 208,18 0, 
an,a5? 228,55 0, 
79,487 250,95 0, 
7a,a57 278,30 o, 
77,057 295,68 o, 
74,457 318,06 6, 
75,457 332,07 0, 
74,500 169,59 0. 


FOR THE AANVE LOAD CASE THE RESULTANT FORCES AREt 


RESULTANT HORIZONTAL STATIC ACTIVE FORCE © 2703.06 LOS/HORTZ FT 
ACTING AT ELEVATION 70,26 


RESULTANT MORTZONTAL ACTIVE FORCE CIN EXCESS OF STATIC) 
NuUs TO FARTHQUAKE @ 0, LOS/HORIZ FT 
aCTING AT ELEVATION 0, 
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ANALYSIS OF COMPLEX RETAINING WALL 
1191As21 AN 107 1780 


# BEGIN MATA CHECK FOR ACTIVE EARTH PRESSURES COMPUTATION 
« 


> VALUE OF MSIH(LC) FOUND @& 9”, IN S/R CHEKRT (LOAD CASE a) 


>» MSIL) FOUND UNDEFINED, LEFT AS TS (LOAD CASE @) 


> VALUE OF wOS82(LC) FOUND a 0, IN 8/R CHEKRYT (LOAD CASE 4&) 
> HSPC(LC) FOUND UNNEFINEN, LEFTY AS 18 (LOAD CASE a) 
> VALUE OF WS3(LO) FOUND e 6,900000 IN S/R CHEKRT (LOAD CASE &) 


NSURL AT HEGINNING OF S/R SUIRFACE® } 
Aiea AY,29 gis 0,17 A28113,50 §$2e0e26,00 


> vali ae €S8S FOUND @ 1,900000 IN S/R CHERRY (LOAD CASE &@) 
> VOLE OF F xe FOUND @ 2,000000 IN S/R CHEKRY (LOAD CASE 4) 
> VALUE OF HS85H FOUND 8 6,000000 IN B8/R CHEKRT (LOAD CASE &) 


> vaLtib OF HTS5H FOUND ® 0. IN S/R CHEKRT (LOAD CASE 4) 
Hae 61,50 gP8 1,08 RAINS AT,99 SIN® 0,17 
HFe 70,99 fe 0,27 BINS AT,29 Sine 0,17 
! 1,00 AT,un 
2. 39,8§ 90,45 
$5 149,48 115,60 
NSuQL AT ENA NF $78 SURFACE & 2 
SURFACE 1 fa™As120,90 COMB Of, PHte 39,00 
SURFACE 2 Ge¥bni2n, hh Cone fn, PHIS JA, 


> GAMAS2(LC) FOUND UNDEFINED, LEFT 8 [8 (LOAD CASE Oy 


> VALUE OF RaMAaSI1(LC) FOUND @ 120,0000 IN S/R CHEKRT (LOAD CASE a) 
> VALE 98 COMLC(LO) FOUND e@ 0, IN S/R CHEKRY (LMAO CASE a) 
> VALTIE MF OMTHTLE) FOUND ® 30,90000 IN S/R CHEKAY (LOAD CASE &) 
> VALUP OF MELTAICLOE) FOUNN @ o, IN S/R CHEKRT (LOAD CASE &) 


> GAMASF(LC) FOUND UNDEFINED, LEFT a8 TS (LOA0 CASE ay 
> REAFZ(LC) FOUND UINNEFINEN, LFFY a8 $8 (LOAD CASE ay 
> BKAA(LO) FOUND UNDEFINED, LEFT a8 £8 (LOAD CASE ay 
| > MKATILO) FOUNA UNMEFINED, LEFT 8 18 ¢LOaO CASE ay 
> REABFIZ(LC) FOUND UNDEPTNED, LEFT aS TS (LOAD CASE ay 
> WHAF2Z(LC) FOUND UNDEFINED, LEFT a8 TS (LOAD CASE ay 


BMAEL(LC) FOUND UNDEFINED, LEFT a8 18 (LOAD CASE ay 


—r- 
wv 


> VALUE OF REM(LO) FOUND e@ On IN S/R CHEKAY (LOAD CASE &) 
{ 


> VaLUF OF FLeMILE) FOND @ Aa, 30000 IN S/R CHEKRY (LOAD CASE 8) 
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THE VERTICAL INCREMENT w 4,00 FT, NO,OF WALL BOINTS ws 2 


wail PT, x ¥ 

! 1,00 AT Lue 

? 1.50 Va,5A 
NUMRER OF SoIL LAYERS #1 
SOTL NO, Gama COW PHT MeL Ta 

' 129,90 0, 3n,00 0) 0, 
SOIL NO 1 Ke Beenten KARE @ 0, 
wATER EL, 3 44,50 ACCEL & 0, RETA & 9,46 


ELEY av KOTTOM OF SOTL 1) # 72,80 

LINE LOAM 1 “AG 800,00 MrsT # ?,00 

LINE LOAD 2 “Ah #800,00 nrsy s 4,00 

LINE LOAD $ “AG eutn,on ATsT & 7,00 

MaG OF UNTF LOAN B A, DIST TO LFFT END @ 0, AIST TO RIGHT ENV & 0, 


EXTERIAG S/R CLASSIC FROM MODULE SdoSP 


INPUT Pata FOR SUMROUTINE CLASSIC 


HACKETLE NESCRIPTION 


EQUIV, SURFACE SLOPE s 9,46 
ELEVATION OF WATER SURFACE ® 84,50 
INCREMENT LENGTH s 1,00 


RACKFILE SOTL OF SCRIPTION 


FROM ™ UNTT wT Pmt Cc KA 
(FT) CFT) CPC) (DEG) (PSF) 
SURFACE 72,50 120,90 30,90 0, sranatne 


WALL ARFAK POINTS 


POINT KeCNORN vecnorod 
NO (FT) (FT) 

! 1,00 87,66 

2 1.50 70,50 


SURCHARGE LINE LOADS 


Lan NTsSTrTance LINE Loan 
nO (FT) {PLF) 
1 7,00 400,00 
0,00 a,o0 
ano,an 0,0 
7,00 800,90 


\ Nata FAAM HNARNUTINGE CLass{c 


CNILOMATS CORFFICTENTS NE ACTIVE BARTH PRESSURES FOR, 
Pacer dey ,aven ea vague 


Ce ee oe ee oe artatatar 
0, SARS 
2 0, ARH 


CONRNTNATES AND STATIC ACTIVE SOIL PRESSURES 
FOR EaCu SOTL LAYER 


COORMINATES active ACTIVE 
av walt (FT) PRESSURE COEFF, 
x v (PSF) 
1,07 .AT.ub 0, 0, 3886 
¥,12  Au,50 137,88 4, 38R6 
1.32 84,50 137,AA 0, %8Re 
1.50 74,50 301,31 0, 3886 


STavic aCTIve SOIL FORCES 


yeCOORD SOIL FORCE (LA/FT) 
(FT) HORT ZONTAL VERTICAL 
87,46 7,78 0, 
Bh, de 46,70 9, 
A546 93,36 0, 
Ad be 138,45 0, 
Ay, 44 161,42 o, 
A2,46 143,A0 0, 
Al ds 206,18 o, 
RO, 46 228,55 0. 
7946 230,93 0, 
78, U6 273,30 0. 
77,44 295,68 0. 
76,46 318,06 0, 
75.44 332,67 o, 
74.50 169,59 Oo. 


WALL FORCES NUE TO LINE LOADS 


PRESSIIRES AND FORCES OUE TO 1.040 NO, 1 


yeCOarRn PRESSURE FORCE 
(FT) (PSF) (LB/PT) 
AT. U6 0, 2,93 
Ah, dn 17,56 16,08 
AS .46 28,63 27,31 
Au 4s 31,40 30,92 
As, 46 29,68 29,3 
AP .Us 25,34 25,29 
AL LUh 20,70 20,79 
AN. U6 16,58 16,71 
79,46 13,21 13,33 
TR 4G 19,55 10,64 
77.46 6,47 6,558 
76,48 6,86 6,92 
75,6 5.40 5,50 


74,50 U,hb 2,38 


PRESSIRES AND FORCES NUE TO LOAD NO, 2 


yeCOnen PRESSURE FORCE 
(FT) (PSF) (LBs*T) 
ATLA Oo, 5,85 
Ao, 46 $5.12 32,96 
AS 4s 57,25 54,02 
Rude 63,00 61,84 
Ayan 59,36 54,62 
A246 5,68 50,54 
Al, us u1,40 41,57 
89,46 33,16 ———-_ 33, ,4 1 
79,46 26,42 26,66 
7H, 44 21,09 21,29 
17,46 16,94 17,10 
76,46 13,7? 13,@4 
75.46 11,2! 11,06 
74,50 Ce S| 4,76 


PRESSURES AND FORCES NUE TO LHad NO, $8 


YeCOnRyH PRESSURE FORCE 
(hT) s (LB/FT) 
A7.4h 1,66 
86,46 , 9,62 
85,46 17,22 
LY ry 21,70 
83,46 ; 23,26 
R2 ub 22,58 
Al, 46 , 20,65 
AO, 4b 18,19 
19,Un 15,67 
TAU ‘ 13,34 
77.46 11,29 
Th us i 9,55 
75.46 , 7,92 
74,5 4a? 


OUTPUT FROM SURROUTINE CLASSIC 


POINY YeCNNRHD STATIC FORCES (LBZFT) EARTHOUAKP FORCES (LB/FT) 
NO (FT) HORTZ MORTE 

87,46 18,235 0, 

Ro ,4b 195,75 6, 

85,46 §92,53 
AU uh 249,94 
AS,46 27? be 
R2.u6 282,26 
ay ,d6 2A9,58 
AO uh 296,45 
79,46 306,58" 
7R, 44 318,57 
17,46 332,61 
Ta, uh Ban, 36 
75,46 367,21 
74a ,50 1a9,29 


2 
o~ 


FO BPwFMNO WN 
2 
ox 


- 

-_ 
g2o79909 
“2 2 2 ew 


a 
i 
o~ 


BEST TAS TS OF STATIC SNTL AND SURCHARGE FREES 


HOATIONTAL &@ 550,87 (LASET) at ye 79,95 (FT) 
VERTIC a ® 0,4 CLASFT) 


4-80 


HORIZONTAL ACTIVE FARTH PRESSURES FOR LOAD Case 4 
FOR CLASSIC (COULOMA) ANALYSTS IN SP CFACE OF STEM) 


NUPPUT OF ARRAYS HS, EHS, AND YVS IN MODULE SP FOR CLASSIC ANALYSIS, 


BLEVATION INCREMENTAL HORIZONTAL INCREMENTAL HORIZONTAL 
STATIC FORCE EARTHQUAKE PORCE 
CFT) (LAS/FT) CLAS/FT) 

es*taecuveaee SeeeeueeseevrasSGEoeusce Seve ececs esse Fae Qsreaeaeee 
a7,457 18,227 

Ao,45? 105,75 

as,4as? 192,35! 

au,as7 249,94 

Ay,457 272,62 

82,457 252,26 

81,457 2A9,1A 

Bn,oS7 296,88 

79,457 306,58 

7Aa,457 318,57 

77,457 332,61 

Th,45? 348,36 

75,457 357,21 

7u,500 180,29 


FOR THE AHOVE LOAD CASE THE RESULTANT FORCES ARESQ 


RESULTANT HORTZONTAL STATIC ACTIVE FORCE # 3550.87 LRS/HURTZ FT 
ACTING AT ELEVATION 79,95 


REAL TANT HORTZONTAL ACTIVE FORCE (En txC& 88 oP STATIC) 
Ne TO EARTHQUAKE @ 0, LAS/MONTZ FT 
ACTING af ELEVATION 0) 


o 
®@ EXIT *NNVLE Fa 
@ 


ANALYSIS OF COMPLEX RETAINING WALL 
11:1Aea2 ON 10/ 1780 


a 
& BEGIN PLOTTING Hats PREPARATION 


NOTE THAT NFFAULY VALUES WILL BE SET PERMANENTLY INTO GEOMETRY DATA, 


CONRDINATES OF CORNERS OF WALL CROSSeSECTION 


KeCOORDINATES ARE # TOWARH MEFL FROM BASIC WORKING POINT (BRP) 
: YeCOOROINATES ARE ELEVATIONS 
of, x Y DESCRIPTION OF POINT 
eon e@ateeee esveenarees wer rrrrrert rrr trier rr lee 
{ Me ar,.snon RASIC WORKING POTNY & TOE@SINE OF STEM TOP 
3 2 0, 74,0000 BOTTOM NF TORSSIDE Face OF STEM CAT TSI) 
: 3 M. 74,0000 RETWEEN T8$ AND 182, ON TOP FACE OF TOE 
: 4 ~2,9000 74,0000 TAP OF TOEHY & AT OLITER END OF Tw2 
5 22,0009 72,5006 THF ENN OF BASE & AT ATES 
6 a,nonn 72,5000 TOP OF TNESSTOE FACE AF KEY 
7 a,n004 72,5900 HNTTOM OF TOEeSINE Face OF KEY 
a Q,nnnn 72,5900 BOTTOM OF HEEL @SINE FACE OF KEY 
q 9,9000 72,5900 TNP CF HEFL@SINF Face OF KFY 
10 9.0000 72,5090 HEFL END OF BASE 
it anand 74,0000 The OF HEELT? = TOP NE AUTER END OF HEEL 
1? 1.50900 76,5900 ANTTOM NF HEELeSTINE FACE OF STEM 
13 1,000 87,5900 ANTTOM OF HEEL eSIDE TN PANEL OF STEM 
14a 14,0000 AY,S000 TOP OF HEFL SIDE FACE OF STEM 
15 a,Sonn 72,5000 ANTTOW OF CUTOFF wALi UNDER KEY 
waLL Mata LESTSs 
LA t1s Tw2 _ 8tR HEELW i 
A7,50000 2.000000 on, L2S4000E St 0, 12300008 SI | 
aia, Ne as BASER (LESTEMLOR) { 
11,00000 0. 20, 1230000E 31 
WLAM HEEL T2 WEEL Ww WEELTI 
1A,0n0N0 aN, /23aNn00e $1 24,0000 1 
i 
b whak KEL AG OKEY WKEY aKTr 


#100000 a0, J2SGOONE $1 on, 1234000E $1 m0, 12300008 31 ‘ 
alas S8rT TSA TsT8 HATPH MSTPB : 
12,00000 0, 18,00000 0, Oo, 
HSRPA 
0,46t53a5 
1 
wat Chas TOFHT Ts2 Twi Te1 z 
7.50000 18,00000 190, 0000 0. 100.0000 7 
eeoce TMINA TMINS ' 


oO, 1A3K0N0E F1 


20, tP3aonoe 31 


wocccccens PRESSURE DATA VERIFICATION FOR LOAD CASE 3 evcceseccce 


FH TAP CAICULATEN 10 HE 44,500 
FoR LOAN Cage Y 


> av FH IN PREWUA 
> ENTER S/R PRENAY 


wee) te Oe 


> aT FFM IN PRE wUA 
> FNTER S/R PRSNAT 


> FHTOP 138 au,500 


> TARLE OF BORTYONTAL NET HYDRO PRESSURES FOR LC & J 
1 FLEV, FMCLCOST) FFHC(LC.T) 


1 84,50 a, 6, 
2 A3,5o 49,046 0, 
$ 82,50 QA.it 0. 
4a A159 147,2 6, 
5 RO S59 196,3 a, 
6 79.50 245,3 0, 
7 TR,50 2944 4, 
A 77,50 146.6 0, 
9 76,59 117,83 f, 
19 75,4" AT,9R 9, 
11 78,54 5A. 66 oO, 
1? 73,50 aos a, 
1$ 72,50 OO, a, 
14 71,50 147,1 eC, 


> at Fy IN PREWUA 
» ENTER S/R PRSNAT 


> TARLE OF VERTICAL UPLIFT PRESSURFS FOR LC & $ 


1 O1sT, XeCNORN, FV(LCeT) 

‘ Qo, 02, gan 2147,8 ' 
2 1,07 91,000 =187,9 
4 5 2,00 Oo, ©228,0 
; 4 3,00 1,000 268,41 
5 4,on 2,900 o308,2 
6 5.00 3,000 o3UB,2 
7 6,00 4,000 38,3 
; 8 7,00 5,990 o428,4 
* C) A.on 6,900 0468,5 
( 10 9,00 7,090 o50A,6 
11 10,090 8,000 o548,7 
1? 13,00 9,009 #588,8 
<j 1S 12,00 19.00 262A,8 

> atv IN PREWUA 


> ENTER S/R PRSNAT 


> TARLE OF VERTICAL FARTH WEIGHT # SURCHARGE PRESSURES FOR LC 8 $ 


1 NIST, xeCOORN, V«LCeT) 
NVER TOE 4 
! 0, #7900 172,5 
? 1,09 1,000 172,5 
3 2.90 4, 172,58 
OVER HEELS 
4 2, oO, 172,58 
5 son 1,000 904,0 
6 4,0n 2,000 927,9 
7 5.09 3,080 991,7 
a 6,99 a.nno 975,6 
Q 7,00 5,990 999,40 
10 8,00 6.000 1023, 
4 9,00 7,000 1ou7, 
12 10,90 anon 1O71, 
1s 1,00 9,aan 1095, 
1a 12,00 19,00 1119, 
4-83 


: 


ntti 


» AT Ev 
> FNTER S/R PRENAT 


woccramene PRESSURE DATA VERIFICATION fnR 1oao case 


IN PRE WUA 


FR TN CALCHL ATED TO HE 
FOR LOAN Cast 4 


at FH 


vv 


> AT EFH 
> ENTER S/R PRSDAT 


> FHYINP 


1s 


IN PREWUA 


FNnTER S/R PRSOAT 


IN PRE WIA 


AU,500 


aa,son 


> TABLE OF HORIZONTAL NET KYORN PRESSURES FOR LC B® @ 


—— 
NwroOOBrnFLSWN— 


_ 


>» at Fv 


ELEV, 
64.50 
43,50 
42,50 
81,50 
80,50 
79,50 
74,50 
77,50 
76,50 
75,50 
ya,90 
73,50 
72,59 
71,90 


FHCLO,T) 
o, 
49,06 
98,13 
147,2 
196,3 
245,3 
294,4 
146,6 
117,% 
87,98 
58,66 
29,33 
9, 

147,1 


IN PREWIHA 


> ENTER S/R PRENAT 


EFHCLEST) 


> TAALE OF VERTICAL UPLIFT PRESSURES FOR LC ® a 


7 


OrsT. 
Oo, 
1,00 
2,90 
8,00 
4.90 
5,90 
6,00 
7,90 
4,0n 
9,00 

10,00 

11,90 

12,00 


xeCNORN, 
°2,000 

ef ,900 
o, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
6,000 
9,900 
10,00 


FVCLC.T) 
o147,6 
o1f67,9 
o22A,0 
o268,5 
o30A,2 
o3aA,2 
o368,3 
of28,a 
2468,5 
=508,6 
3548.7 
548,86 
°628,68 
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> atv IN PREwUA 
> ENTER S/R PRENAT 


> TAALE OF VERTICAL FARTH WEIGHT ¢ SURCHARGE PRESSURES FOR LC 8 & 


t DIST, xKecnnen, V(LC,1) 
AVER TNE 4 
{ 9, 27,000 402,48 
2 1,78 #3,000 461,6 
re ae 389,7 
OVER HEELS 
a 2,00 0, 234,9 
5 3,00 1,000 970,7 
6 4,97 2,000 997,7 
rT 5,90 3,000 foes, 
A f,0n 4900 1048, 
9 7,00 85,009 tort, 
10 a,00 6,00 1992, 
41 9,00 7,000 1113, 
12 10,00 8,000 1133, 
$$ 11,00 9,000 1152, 
14 42,00 10,648 1119, 
> at fv IN PREWUA 


> FNTER S/R PRSDAT 


envwcccccccesce END OF PRESSURE DATA VERIFICATION eaccesccavceneses 


> FUNCT, 78 8 87,62333 FROM ¥ 8 2,900080 
> FIINCT, YSH ® 87,935667 FROM x 8 a,000000 
> FUNCT, YSH 2 6A, 45667 FRoM x 8 7,000000 
a 


UPOATFE FILE RESET 


COMMAND ENTERED Y 
ENN 


; 
pi OA 


4-5 HAND CALCULATIONS. These hand calculations are based on an exam- 
ple of A. R. Jumkin's presented on page 100 of Soil Mechanics 


1964: 


Lona Strip Aven hoaded with 4 Uniformly Distributed 
head: , 


= % 
Seo ( sinze-cos2w 42) 
2€« XK. -d, 


2w Ae +h, 


. 


& 
wee but) 
Age tan? 2) 
ag Fp sin [tw (GE) tri) 
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Cos | tan (2) + tox, ah J) ] * tan-i( 2) 
ton! (95 ( 


om RA a i a 


cmt LSet ak thine oat Lee et ee ol ec 


Vos 600 eat 


% 


to syem eter 


= = ( sinze-coszm +£e)) 


5 
te = tent & 


VSL sin [tar! ¢ ¥)] COs [art (2) | + tani 45) } 
Fl 
= 1494 pf 


Ge 329 & psf 


Li 


we Sf sin (to! 9E) cos Gant) + deg BE 


= 2264] psf 


G00 psf rs : Ss 
ss «BA [ ones £) onic! €) ste! £] 
= 6251 psf 


Veg = Tate = 22661 po + C2Sl psf 


= 289.12 esf 


Vem e>/ Pressure trom ling 


; Surcharge FYV/2 =¥00 Ly 
On hee! or at Y= 7#,.4667, 


Serchorge Sn back Ky SUKfnce aH Kr tH ww 


: f=, 4 
SxX=7o, teeta Ue? 


Reference 


Y= jg 


OTE, Coretyes/ Sos? Meedopus' Sy Femi kis 
E@vsrion I-F Of P.NL: 


\ Ces p= 3}, F992 
= 36.123 pst SS caity O95 28 / 


Moritopnds/ Peesinwe Arsrn hae lord Pyv2= 00 % 
xX« 4.02 Y= 7.9887 
On Sten, 7% Y= 9045" tay Loom (odes SP 
ReLerenes £ 27¢ 4-90) of Bxchigje 4 Lr Soe Pi2grim 
OAS Seria SP eer Loeorens He een: l wm, Les 
H= 77.7667- 4(2)- 13, 4667/ Ges 


N= 27.9667 - 7o tS 
"T3285 sige aaa 
Ms: F.00-/,2 
(S.Fb57 00 ZO7F 


Te & o,203 2 
H (0.1/6 +fejr 


_ %oo O- 203( 6.5579) 34 pst 
= - 7. errs = o. 5 
I3-F857 “Coie o.ssig) => 


a 


4-6 COMPARISONS OF RESULTS 
4-6-1 Distributed Surcharge Over Toe (Load Case 4): 


Hand Percent i 
Iteq _. Program Calculation Difference of Hand 
a Vertical pressures on toe 
At X = -2,0 329.89 325.88 OO] 5) 
At X = -1.0 289.125 289.12 U 0 


At X= 0.0 292.219 { 
| 
| 


| 4-6-2 Concentrated Line Load Surcharges Over Heel: 
a. Vertical pressure at X = 2.00, Y = 74.4667, from line sur- 
charge of 800 lb/ft at X= 4, Y = 87.96: 


Hand Percent 
Program Calculation Difference of Hand 
36.15 psf 36.12 psf 0.03 0.08 


b. Horizontal pressure on stem at el 80.46, from module SP: 


Hand Percent 
Program Calculation Difference of Hand 


33.16 psf 30.34 psf 2.82 9.3 


CHAPTER 5: PROBLEM V4 


a-1 DESCRIPTION OF PROBLEM. This problem is the same as example C in 

the User's Reference Manual; i.e., a stability analysis and struc- 
tural design of the hybrid wall presented in Exhibit H ot 
Criteria Specifications Document. 


with a slight ditterence 


the Program 
The wall is essentially a floodwall 
in finished backfill grades. The soil system 


has a single homogeneous silt laver in the drained, unconsolidated 
condition: 


Toke ty- Cuan Ve wth 4? the EU dir erhaits: A Ape CE SS 
Sechrest Decunicr Ald Pirta % Spreilby Irrhy $5 


ao Fae (Or) phen ws stivedbe pl design Lar She fesse eS 


Msel4ins Liam re SArbihds Atalogy, Sere Meee ee 
W/ b, Ficod boall ruses! Z : 


/ 
/ hae: 4 #2 bs rar 2s2I09 Willard Hr3 by +he 
ry by. d CIPr LO prism pPressur Aogr7 


m 1 Crk ia dbe hee Corre), to 
Shor the dofbernnes, fore Leh aid Lei ae ee 


gor Abe sthrvetor! desis cartels Foe phe fards goceticd. 


Ever. 102.69 


al 
~ 


GS “ fan 
= CNV 3SHES 2 “A 
1565" 


Wx. as Pun? ne limit 

=Zo”" 
|rnees Fez | 
i C«700 ps* 


I 
| ia a, = 1/25 pct 


| 14.37 | 


5-1-1 


5-1-2 


5-1-3 


Load case 1 is analyzed using floodwall default values: 
a. Crack in earth cover over heel. 


b. Trapezoidal shape for diagram of overturning passive earth 
pressure. 


c. Allowable strength equilibrium method for sliding; C' = 

C/(FS + 2C'). Ce 
Load case 2 is analyzed using retaining wall default Galued: 
a. No crack in earth cover; use active earth. 


b. Triangular shap for diagram of overturning passive earth 
pressure. 


ce. Shear friction method for sliding. 
Load case 3 is analyzed using a hybrid set of values: 
Active earth pressure; no crack in earth over heel. 


Trapezoidal shape for diagram of overturning passive earth 
pressure. 


c. Allowable strength equilibrium method for sliding; C' = 
C/(FS + 2C'). 


DATA PREPARATION: 


Soh Prep arita Doro: 
Reguired Dada Lists = SOL!, SOL3, $07 


SD Prari Dova Lists 2 1908 wsed 


Finished! Girdle Doves Sane as rxomele w/ 

Warert Lae ef creep, M0 bol cinder! 

Sor Weston Par aucders Lord ere Were ERACS 
Fw of D=! be | 
Rw u 0232 D=2 
Hysed 3 { 2 


Sterevesertl 2 Ail fefru'tt wolves Oh execp> Use TFEM Steror=0 
CNO DFOS , eno ODO!O Crave 21) 


Deniinstrite Goramyiedi- 19 dde dies bik (LUN PA 3 Rus WD, CW); 


Mate use 2 LEM Conn! J pte He dir fle. These 
hides will qot $e Cxented Did dee Sole ty do Giske the 9+9 
Vote [Nice beradstle +0 the User. 


DATA FILE: 


Load 
1910 
poe 
Toso 
1n4n 
ro4s 
1050 
tron 
1110 
1ten 
1130 
1140 
1150 
Lien 
1170 


enon 


ensy 
2100 
2110 


eenn 


2ein 2 


e220 
2300 
20010 
30919 
en 
3030 
3040 
3050 
2080 
3070 
3080 
4006 
4100 


=” 
= 
4 


m 


23 33 


od 


ny 


LINE 


THIS 


9 @ 
DATA 


I 
3 
& 
a 
N 
i 
& 
& 
e 
© 
T 
& 
& 
R 
La 
' 
5 
i] 
a 


PIO ROMS ODS Ome ORONO BL m Oo 


4LERLE EEE 
aA 


PEM 
IPES 
SOLE 
PEM 
bctatg 
SEE 
SEEP 
PEM 
La 
LAB 
MLA 
iL Ae 
WLAT 
MLAT 
PEM 
PEM 
PEM 
REM 
UEDATE 


18.0 
83.0 


laa 
er 


CT 


TANTMER 
IIT TYPE 


tos 
It NOT 2 


Oo FOO 1e5 
LIST tT? 


100.0 


POO Les 
100.0 


20 


37.5 


0.19354% 
13.0 10 


CAMIMER | 


ORESAVE EXV4DAT 
DATA SAVED-EXV4IDAT 


0 


MILO BE 


Poo 
0 


MOTE WLS OF PEM COMMAND TO AHNOTE 
€ APE ACTUALLY ONLY 1S LINES 


EXHIBITS Td 


- ITABICITY ANALYIIS+ STRESS 


Tel Is 


FOP FLOOD tac 
Y RETAINS 


ATTION: 
WALL AL TION: 


CATES y MVD AUIS 


OF TIONS 


2 0 


COPIED AITOMATIZALC YT FROM 


good anno 
09 100.0 


8000 Sa 


20 60,0 


° 


DATA FILE 
oF 


MNT EXECUTED: 
DATS FOP = LORD SASED 


a3 TIME-SHARING TERMINAL INPUT/OUTPUT: 


OFORTRAN 
ORIN WESUIT BR: Tuas & 


OF7e5-R20 12.303 


PROSFAM TDA -- ? 
T-ALL ' 
PEL 1.0 Ae 


-FS-F Uer 


RESPOND MITH = FOR ANY HELP? 


ENTE® UPDATE FILE NAME 6? CHAP MAC 
PERVAUPD 


| FOR REPORT FILE: 
ENTEP NAME TO BE VIED OM PEPOPT FILE IDENT CAPD. 12 SHAR. MAD. 
PMLA PRICE 
ENTER VOUP MAION ALCOUNT NUMEES 
PT PES | 
ENTER NAME OF COMMAND-DATA FILE oF 
ENTER A LTAPRIAGE FETUPN IF COMMAND: APE TO BE ENTERED INTERACTIVELY 
TEXV4IAT 
PROSESTING DATA FILE... 


& DATA FILE PRODTESSING DONE 


8 RETUEN TO INTERACTIVE INET 


a COMMAND 
TRIN FA 


THE RETULTANT PATIO 


ui 
= 
i 
nog 
wo 
NI 
. 
y 
Q 
‘a 


LOAD CATE t 


THE RESULTANT PATIO 


tt 
= 
gt 


Bsfes FOR LOAD CALE 


fu 


a 
wo 
a as ENA ma a ne a mn em lel il lai 


THE PETULTANT RATIO = 0.36182 FOR LOAN CALE 


ay 


Pm TY Oe 


{ 


FINAL FACTOR OF TAFETY AGAINIT FCIDINS = 3.379) FOF LOAD fate tf 
BY ALLOWABLE STRENSTH METHOD 

Teal FS eet TANFHI® STANPHI Fr 
FINAL FACTO" OF SAFETY AGAINST ILIBING = 5.5é5 FOr COAL CATE 
BY SHEAP FRICTION METHOD 
FINAL FACTOR OF TAFETY ASAINET SLIDING = 4.01.5 FOP LOAD Tate 3 


BY ALLOMARLE ITRENSTH METHOD 
C°sovFle@t’ | TANPHI’ =TANPHI FS 


TOTAL. LONCFETE VOLUME = Bele COU FT - Cede FOP LOAD Tare 2 
TOTAL TOMCPETE YOUUME = Se.12 COU FT + L&o. FOr LOAD CALE 
TOTAL TONTRETE VOLUME = 6e.le Clu FT ~ CFs FOR LOAD CATE = 


ENTES 1 TO FEE PLOTS OF THE DATA AND ANALYSES 
CMAKE HAPD COPY BEFORE TAFPIASE FETUEN) 
cNOTE: DO NOT ENTE 1 IF VOU APE GOING TO PUN MODULE wD.> 
OR O TO OMIT THE FLATS 


# UPDATE FILE RESET 


3 COMMAND -DATA PHATE ENTEPEL 


COMMA 
TEND 


ENTER S TO SEND PEPORT TO ADDED TERM aL 
oF 0 TO SAVE IT AS A PERMANENT FILE 
OF 1 TO DETALH CBESTROY> IT-- 


ENTER YOU? ALP CENTER TERMINAL MALTON STATION CODE 


YOUR WRRATE F 


3 aT r= NAwen EXVAUPD 
Sra Ok (PeLzA , 


° 


5-4 REPORT FILE PRINTOUT: 


ROBSRSARRSCARARARARRERSAKARRA CEA RRA RAKE ERR EG GEE EKO GEKKKES 
e2tihsS2 ue 8725/8 


NOTES TO EXPLAIN SPECIAL PRINTUUT THAT MIGHY BE JN THIS FILEae 


Tee VALUE “a, fosare3t”™ 13 USED TU DENOTE Ale UNULFINED TYE"; 


THE VALUE "ea, taseFoSi" “EANS THAT THE DEFAULT VALUE WAS REQUESTED, 


MEMDRY FAULT af 
TS a a ea a a ee hs ae a es ee aps SS ee eo Bee 


END HF NUTES, 


“CUMMAND ENTERED 
INIT 


“pe ALL DATA AESET FUR FRESH START e& 


PUTER EAN A 4 9 21 (ee ee 
F 


_ CONMANY ENTERED SY = inane 
" 


a See 


ie a 9FeS740 


Aalt DECLARFH To Be A HYDRAULIC FLOOR waLl 


COOMA FE VTERF IY 


NATE EAN DLE Va we FRU SLIUING EXMISITS TO CRITERTA DOC,, Aer. EXC 


Gu ww Any ENTER Ny 


Re 


_ COM ANY ENTERED 
WET BASIC GEwERAL wALL EXAMPLE en SYAn Y RWALY ? RESS 


COMMAND) ENTERED 
gh 


CUSMAND ENTERED 
REN LINE tne0 CANSHE a OD wat Wy 


CUNMANIS ENTERE MS 
ea U DATA t +, fn 


CUMMAND ENTERED 
TEPPER TO EO 


COMMAND ENTEREI 
Re 


COUMAND ENTERELS 


RET LINE 1080 (ANSWER HW) SET ALL LUAD CASES FUR HYDRAULIC OPTIUNS] 


COUMAND ENTERED x: 


REA THIS 19 NOT CHAN ; 


COMMAND ENTERED 
a 


CUAMANI) ENTERED 


spor 0 A0 700 105 C 6 C G 


COMMAND ENTEREDS 
RET DAT A-CTST § wttt, S€ cOPTED AUTUMa OR v a ee a 


COIMAND ENTERED 
no: | 3: ae aaa ie aaa ira 


CUMMARA ENTERED: 


SSC uu Ae,% Pon,o 


COMMAND ENTE RE ing 
35h 0 47.5 199,0 


COIMAN ENTEREITS 
teed 5 Saas 


COOMANE! ENTE REG 
sPL3 2 Tan 125 20 7o9 Bund Bude BOOV B00 So 


COUMAND FUIENED? 
SOULE 2 4 tongu 87,5 0 87,9 86,5 O@ 100,” 


COVMAML ENTENRE ip 


COUMANL ENTERES 
SEEP uv BIAS 97,0 0 O 1 | 


ea eo ee hl eg a Ee oN ge a 
x. 
~ 
2 


CUMAND ENTEREDE 
stem 2 8 $s s§ $ §& 


itlalet DEN ACLS Sane ere oe eee ee ere rere En RE 


Rely 
Sere § $ s 8 &§ 8 2 


CUNMAND ENTERED 


REM . 


COMMAND ENTERED 


«LA Jon,vu S.o ct C 


COMMAND ENTERED? 
aLAB 16,3 10.9 20,0 0,0 | 


COMMAND ENTERE 


WLAN 18,0 C 16,0 


CUNMAND ENTEREIS 


WUAK 6 5,7 18,0 A,ideds? . ee 


CUMMAND ENTEREDS Ee ee era ee mre 
WLAS 1H.0 O,19SSHA3H7 24,0 UG U,0 


CONMAND ENTERED 
MLAT AZ,0 $8,0 100,0 0,0 C 


CUMMAND ENTERE() 


Ren 


COHMANT ENTERED 


HEM NUTE USE OF REM CONAN 0 ANNO NU \ 


__ COMMAND ENTERED - — 
REM CTHERE ARE ACTUALLY ONLY 16 LINES OF 1 FOR 3 LOAD CASE 


CUNMAM) ENTERED 


REM 


CUMMAND ENTERED 


UPDATE 


“ 
@ UPOATE FILE RESET 
* 


Co RLV T CE ASR 0 SOY 1 a en eee RN 
——COMMAMD ENTERED 


Ru FA 


FAAMPLE V4 wo FHNE SLIDING EXHIBIIS TO CRITERIA DIIC,, REF, F 
123922843 ON 9/25/80 


; WEGIN HASTC STARTLITY DATA CHECK 
* 
“DRFAULT VALUE CF 62@,50000 USED FUN GAREw —(LUAD CASE I) 
DEFAULT VALIte ne 15,0000 USED FUR GAMAC (LUA) CASE 1) 
OEFAULT VALUE UF a, USED FOR UCEXS83 (LOAD CASt 1) 
“VEFAULT VALE OF 0, USED FUR UCEXSa  (l0an CASE Ty 
_ DEFAULT VALUF OF U, USED FUR UCEXSS (LUAL CASE 1) 
DEFAULT VALUE OF 0, USED FOR UCHFS) (LOAD CASE 1) 
“DEFAULT Vatie F 0, Use FUR UCaFS2 (lan CASE Ty 
__ DEFAULT VALE UF a, USED FUR WCHEFZ (LOAD CASE 1) 
DEFAULT VALE OF 0, USEL FUR UCKFS7 (LUAD CASE 1) 
“REFAULT VALUE OF 0, US€D FOR UcursSe “(lUAD CASE Ty) 
EF AULT VALUE UF 1,090000 WSED FUP UCrS (LuAD CASE 1) 
DEFAULT VALUE UF 1.900000 USED FOR CWE (LOAN CaSE 1) 
DEFAULT VALUF UF 2 USED FOR IFWUC (LOAD Cast 1) 
DEFAULT VALE OF { USER FOR FSU (Luad CASE 1) 
“DEFAULT VAtUE OF  i,uo0000 USe0 FUR CFA TUvar CASE I) 
NO GEFAULT VALiie FUR RYMIN St) SET THO UNDER] NED (LOav Cask 1) : 
i DEFAULT vaLUEe OF 1.500000 UStu FUR FSHIN (Load CaSE 1) 
ei DEFAULT VALtip OF P St0 FUR FSLTD val Cas 
; DEFAULT Val Ue UF 2 USEN FOR JEwWUC (LuaAD CaSk 2) | 
' HEFAULT VALUE UF 1 USED FOR IF8UM (LOAD CASE 2) : 
“TEFMILT VACHE UF 1,000000 Usk FUR CPAK  (LUAD CASE eo) ; 
— DEFAULT VALUE UF 0, 33535333 USED FUR RAAT (LUAD CaAaSt 2) ; 
DEFAULT Value OF 22900000 USED FOR FSXIN (LOAD CASE 2) 
DEPAUL] value nF US€0 FUR WSLIDE (LuAD Caste) 
HEFAULT VALUE fF 2 USED FOR ITF WUC (LUAD CaSe 5) 
DEFAULT VALUE UF i USED FOR J[FS5UM *L0adD CASE 3) 
NeFAULT VALUE OF 1.oungga USED FOR CEMA (LUan CASE 3) 
— Ny DEFAULT VALUE FOR RRMIN SO StT TU UNDEFINED (LOAD CASE 5) 
OFFAULT VaLuE UF 1.500900 USED FOR FSMIN (LUAD CASE 3) 
Herault vatup oF @ USED FUR NSLIUE (LUAD CASE 5) 
5-9 { 
e 


Pas ree 


FRAMPLL VG em FHOM SLIPING EXHIBITS TO CRITERIA 00,4, REF, ¢ 
12027849 TIN 9725/49 


os NEGI6N Part 2 UF STAHILITY DATA CHECK 
r) 


# BEGIN MODULE FA ~ 


VARTARLE HEEL’ CALCULATED 8,70 (KweTw2eTSTH) 
VARTABLE HSHFH CALCULATED UR DEFA 


MSAPRH Bw 0,1935498 IN/FT, 


COORDINATES OF CORNERS OF WALL CRUSS@SECTINVN 


KeCONRNINATES ARE @ TOWARD HEEL FRUM BASIC WORKING POINT (B¥P) 
YeCNURDINATES ARE ELEVATIONS 


PT, x Y DESCRIPTIUN UF POINT 


oe eaeuneenne seaseasenee ROSAS SKE SARSTETSTSH EF SHeTESSASSHeFTSZFAFeR SES 


t C, 109,0900 HASIC 0 ® Yote 
2 en 25a Aa, 5000 BOTTOM UF TUR@SIDE FACE OF STEM (af St) 
3 #02500 84,5000 BETWEEN TS} ANO 1TS2, UN {OP FACE OF TOE 
a 35,4500 Ra, 5nd TuP UF TOEMT #& Al OUTEN END UF Yao 
4 5 =S ASU K3,0000 TOE END OF BASE @ AT KYE] 
% _6 A. a5n0 A3Z.0000 TOP UF TUgeSINE FACE CF KEY 
? 8,9500 77,3000 HOTton OF TOE@SIOE FACE GF REY 
a 10.4500 77,3000 HOTTUM UF HEEL@SIDE FACE OF KEY 
q 10,4500 63,9000 TOP UF HEEL @SL0E FALE UF KEY 
b) 19,4500 A},0000 HEEL END UF BASE 


ry 19,450" A4,5900 “TOP OF MEELT2 3 TUP UF OUTER END OF HEEL 

2 1.7500 aa. 5u00 HOTTOM UF HEEL eSTNE FACE UF STEM 

3 1,5000 100,0090 AUTTOM OF HEEL@SIDe YOR PANEL UF STEM 
q 1,5000 199, 9000 TOP OF HEEL eSIOE FACE OF STEM 


®@ HORTZNNTAL NON@SEEPAGE PRESSURES ARE ZERU 

@ BECAUSE YOUR KRACK VALUE UF 4 CATICELS ACTIVE EarTH 
® ANI BECAUSE PRESSURES WS AND/ON wd AYA TL 

@ ARE UNDEFINED, ZERU, OR NEGATIVE, 


ee 


yuw are 4 ne 


ht FULLUAING TAS E INCLUDES HALL AND SUILSRATEH MASS ABOVE BASE: AND 
THE FORCES ACTING UN Ite EXCEPT THAT HORIZUNTAL SEEPAGE AND UPL 
ARE WOT ETNCLUPEN HERE, "ACTIVE EARTH” LNCLUDES THE W3enud WATER PHESSURE 

— ITF & CRACK Agstim N UH ARTH COVER OVER THE END OF Tre wEEL 


LuAvD CASE 1 


ee: VEWTIC AL HURJZUNTAL nome MT 
FORCE FORCE 
LU/SLICE LB/SLICE LBerT/SLICE 
Aseasvseavuteuan i SHSSHHSSASHSCSESFSHOAHSERASSSOHSSESSSEHHH RH BLASTEFELE 
WALI 9348,00 0, 8s02S,8e2 
ACTIVE EARTH o, 0, 0, 
SOTL eaaTER 9995.46 Oo, 190164,53 
Sur MAGES ., vo, 0, 
NYRECT LUahs 9. Vs Ne 
apap u, U, v0. 
EAR THWIAKE Ue 0, o, 
280886 S88 SFOS OSS ESSEHSSSHSFHSSSSSEH SAE SSESSH STFS SFESSASSTEST STB BV SFZSFFea 
TOTAt 19314,46 u, tALe219,30 


FRAMPLE VG we BRNM SLING vs LXHJHITS TO CRITERTA DUCes REF, E 
lata, cua, L2y2ay51 ON 9725/89 


a 
_# AFGIN DATA CHECK FUN ACTIVE EAKTH PRESSURES CUMPUTATIUN 
s 


: CUULOMA%S CULFFICJENTS UF ACTIVE ESRTH PRESSURES FURS 
WACRFILL LAYER KA VALUE 


Pe ee a ee ed Se a ee 
.u9us 


HOPEZONTAL ACTIVE EARTH PRESSURES FUR LUAD CASE 2 


et Se ae ELEVATIUN [NCHEMENTAL PORTZONTAL INCREMENTAL HOR LZONTAL 
a STATIC FURCE EANTROUAKE FURCE | 
(eT) (LuSshT) (LASsET) 
ea tea ean eae eCe@eoaenFeoevocuc eS Gatnaren Sa sGeearse2eeeeunu ae eeeeece 
i Bo, 590 Ue U» 
65,%u0 O. Ue 
BBO Ng 
ASSO Ve ve 
82,50 Us 0. 
WY Sn " o, 
Wkhgo Le ee ee ae 
79,300 Ue 0, 
soles, See UB gS 9 re a ang ae ga i ad 
77, S00 é Ue Ue 
77,30 a, Us 
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e 


Sette 


FUR THE ABOVE LUAD CASE THE RESULTANT FORCES ARE! 


ae RESUI Tau? HURTZONTAL STATIC ACTIVE FOUNCE ® 0. LBS/HORTTZ FY 


ACTING AY ELEVATIUN 0, 


RESULTANT HORIZONTAL ACTIVE FORCE CIN EXCESS OF STATIC) 


DUE TO FARTHGLIAKE @ Oe LBS /HORTZ FT 


+WaTER MASS ABOVE neste AND 
THE FORCES Aerie ON IT, EXCEPT THAT HORIZONTAL SEEPAGE AND 
ARE NOT INCLUDED HERE, “ACTIVE EARTH" INCLUDES THE W3ewd rte PRESSURE 
i ” VER HEE 


LOAD CASE 2 
VERTICAL HURIZUNTAL MOMENT 
FORCE FORCE 
LASSLICE LH/SLICE LBoFT/SLICE 
SSS CSS SCOSSS SP HHSESKSSSSSSSTSSSPSHSFHSSSESSSSSSSSAHHTTETSOHSESSSOTHSCESESEHS 
wALL 9318,00 81045,82 
ACTIVE EARTH ; : 0. 
SOTL WATER 999546 100164,53 
s e 
VIRECT LUADS Oo, Qo, 
WINO 0, 0, 


ERP TFUUAKE un v, we 


TOTAL 197313,46 Ve 181210,36 


EXAMPLE VU we FROM SLIDING EXHIASTS TO CRITERIA DNC, REF, E 


a 12422454 UN 9725780 


@ 
# HEGIN DATA CHECK FUR ACTIVE EAKTH PRESSURES COMPUTATIUN 
t 


___ CQULMURYG COEFFICIENTS OF ACTIVE EARTH PRESSURES FURS 


HALKETLE LAYtk KA WALUE 
BS4hAeetaratasaa BAAS 4444 


1 490$ 


mp TZintal ACTIVE FARTH PRESSURES FOR LOAD Cast 3 
FUR CLASSIC(CUULOIN) ANALYSTS [Tf SA CEND OF HEEL) 
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: eS DOE A : 


TtPuT OF ARRAYS W, EN, AND YH IN MODULE SA FUR CLASSIC ANALYSIS, 


LE VATIUN INCREMENTAL HORTZONTA NCREMENTAL HORIZONTAL 
STATIC FORCE EARTHUUAKE FURCE Peer 
ct) (LHS/FT) (LBS/FT) 
4o sun 
85,500 
Fearn ir 15 | ee a ee Boe 
R3,500 
RA Sun 
Al, Sun 
89. S00 
79,500 
Lia a ene Ys 
TP Ses 
77,300 


FOR Tre ABOVE LUAD CASE THE RESULTANT FURCES ARE? 


RESULTART MURITZUNTAL STATIC ACTIVE FURCE ® 0,  LBS/ADRIZ FT 


ACTING AT ELEVATION Q, 


RESULTAMT HURTZUNTAL ACTIVE FORCE CIN EXCESS OF STATIC) : 


NUE TO RARTHQUAAF 8 oO, LBES/HURIZ FI 


ACT[™G AT ELEVATIUN O, 


THE FULLOAING TABLE INCLUDES ALL AND SUIL¢AWATER MASS AHOVE HASE, ANU 
THe FORCES aCTinG® ON JT, EXCEPT THAT HURIZUNTAL GEEPAGE AND UPLIFT 
AYE NUT LPCLUDEQ HERE, "ACTIVE EARTH® TNCLUCES THE n3ewa naATER PRESSURE 


LFA CRACK i He £ARTM CUVER UVER THE END OF THE HEEL, 


Luan CASE $§ 
VERTICAL MORTZONTAL MGUME WT 
FURCE FURCE 
LBASL ICE. LU/SLICE LHeFT/OLICE 
OOOH BOTS SOSHASTESDTFSSSSHSKRSSSSSESSSHSSSSSSCSSSTSSSSSTSSSTSOSAHHOTABTHSTBe 
(ALL 9314.00 ALOU, HK? 
ACTIVE FarTH 9, , 
SOL ee ATE 8 9995 460 y39;964,53 


NTreecT byes 
eyed 
PART tee 


OO Ow O88 OO OES S SSSR S ESTEE D SSH SSBSHTHSSTHOSASHASAARSSEDETARSOOCES 


Tonal 10% ban 0, VATA, $6 


Pie 


aaa. Seat 


* BE KAMPLE V4 we FRUM SLIDING EXHIBITS TO CRITERIA DOC,, REF, E 


es NOLRBISY SUN: C7 ESB oe 
® 


# WEG OVERTURNING COMPUTATION 
* 


LUAb CASE 1 


MEFAULT VALUE nF 1 USED FOR‘ NPPD(LC) (LOAD CASE 1) 
RESULTANT [8 OUTBIOE THE KERN ON THE TOE SIDE 


EFFECTIVE HASE © 15,64 (FT), 


CUURDIVATES UF ZERD PRESSURE UN TRE RASES 
xZ 8 9,79 AND YZ 8 77,30 


CREEP PatH DESCRIPTION FUR LOAD CASE 1 : 


XeCNORDINATES YeCOuknUINATES HYPRUSTATIC PRESSURE 

10,45 97,99 Oe 
10,45 7,30 1231,23 

—— 39,45 TT 5 eS 
9,79 77. 3u 1251.25 
A,95 77,30 1241,43 
A259 AB. 9U 719,78 
05,45 A3,00 367,35 
05,85 67,Su 0, 


UVERTURNING HYPRAULTC GRADIENT 6 Ussiie 


>» VALUE UF NPPO(LC) FOUND a 1 IN S/R CHEKJT (LUAD CASE ‘) 


PASSIVE EARTH FHESSURFS FUR LOAD CASE 3 


niPPD 


= 1 

RIEEVATION Gb TOP OF SOUL 2 47,959 (FT) 

PRESSURE @f TOP OF SOTL = 9, (LBS/SW,FT) 
ELEVATIUN AT BITTON NE THE z bY,n0R (tT) 

PRESSURE AT BOTTOM UF TOL 2 ©720,9) (LAS/SU,FT) 
ELEVATION OF Lowe ST POINT ON WALL ® 77,390 (FT) 

PRESSURE AT LOwRST POINT ON WALL B@ 9720,91 (LAS/SO,FT) 
PASSIVE FaRTH FORCE 2 °5752,3 (LHS/SLICE) 
PASSIVE EARTH NMMENT B e9214,4 CFT@LHS/SLICE) 
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LSTA CB Bete for Tob Fy Tab sbS ETAT © S,el (FT) 


VERT TCA. Fie ee 1b Bi TEY Eee SS eT OTS RaSe S  eP UTS LG (CR S/SL ICKY -= 
eet SR Vat Bowe py a BOT. mth STAT EL bee Shum s SSA, rr (aS OL ICE) 
rp at eo. PL Tbr at mv we OSTATTO eb oS wt Bel est ee eh (hTepnssscicts 
Teh mi gun PAE WAT 2 | ye S97, Fon tovdu Case } 
bean CaSt oe Boxes 
aba To vaLeR OR 5 Sb Boo SPRL GLE) (LEAD Cbob @) 
MESOL EAGT [TS wTTRIn Tree mee 
CHEER BATS CR SOW TPT TOs Bom buat Cest @ 
Moll AFR ATES VaoCiiihirphaATe§ MY MUSTATICO Rep oSting 
1,45 VT "6 Sa 
dS 4o,S 656,°5 
1o.as AU i 615,79 
19,485 77,30 1075,37 oe 
a.9s 77,50 T0ag, 95 
4,A5 A3Z,00 596,40 
25,45 83,00 357,50 
oh iA 67.50 v. 


__ OVERTURNEING HYDRAULIC GRADIENT & 0,2711 


>» VALUE GF NPPACL IND ® 


~waSSTVE FARTH PRESSTRES FUR LOAD CASE @ 
“PPI 
ELEVATION UF TOP OF SOIL aT 35 CT) 
PRESSURE AT TUP UF SUTL 5 (LOS/SU,FT) 
FLEVATION OF LUWwEST POINT UN WALL & ee i CFT) 
PRESSUKE AT LOweST POINT ON WALL 8 aTi53, (LHS750, FT) 
PASSIVE FaRTH FORCE & eS9ia, ; (LBS/SLICE) 
PASSIVE BARTH MOMENT ms  o154h6, (PTMLHS/SLICE) 
DHIGTANCR FROM THE TNE TO THE RESULTANT se 5,51 (FT) 
VERTICAL FORCE DUNE Tu UPLIFT PRESSUNE ON BASE 2 ©8495,18 (LHS/SLICE) 
HOWTZONTAL FORCE DUE TO HYDROSTATIC PRESSURES s 5914.29 (LES/SLICE) 


MUNENT NUE TU HIPLIFT AND HYDROSTATIC PRESSURES 8 ©310298,34 (FTeLUS/SLICE) 


THE RESULTANT RATIU ® 0,3362, FUR LOAD CASE 2 


DEFAULT Vabut OF 1 USED FOR NPPDO(LC) (LUAD CASE 3) 


RESULTANT {S$ wITHIN THE KERN 
CREEP PATH LESCRIPTIUN FORK LOAD CaSt § 


Xm COORDINATES YeCOOROINATES KYDRUBTATIC PRESSURE 


10,45 66,50 656,25 
10,45 43,00 815,70 


0,45 77,30 1075,37 

4,95 77,30 : {009,95 
a.25 83,00 
25.45 a3, 9 
5.65 87,50 


OVERTURNING HYDRAULIC GRADIENT 3 0,271) 


> vaLuk OF NPPD(LC) FUUND @ 1 In S7R CHEKYTY (LOAD CASE 3) 


PASSIVE EARTH PRESSURES FOR LUAU CASE 5 


PPD 8 ! 
e 


“ELEVATION OF TOP WF SOIL “2 67.559 FT). 
PRESSURE af TOP UF SOIL > 0, (LbS/9G,FT) 
ELEVATION At BuyTOM GF TO 8 63,000 (FT) 

PWESQURE AT HOTTUM UF TUE B efatyel (LRS/SG,FT) 
ELEVATION OF LUWEST POINT UN WALL ®& 77,500 (FT) 

PRESSURE AT LOWEST PINT ON WALL & 741,21 (LBS/SAFT) 
PASSIVE EARTH FURCE © 5914, (LAS/SLICE) 
PASSIVE EARTH MOMENT & 09473,9 (FTeLYS/SLICE) 


OISTANCE FROM THE TUE TO THE RESULTANT & 5,90 (FT) 

VERTICAL FYURCE NUE TO UPLIFY PHESSIKE ON BASE 2 ©8695,146 (LYS/SLICEt) 
HORTZONTAL FORCE DUE TO KYOROBSTATIC PRESSURES a 5914,29 (LaS/S5LICTE) 
MUMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES 8 e@110296,34 (FTOLYS/BSLICE) 


nn nr re 


THE RESULTANY RATIO 8 0,360146, FoR Luan CASE 3 


} EXAMPLE VU ea FROM SLINING EXMIBITS TO CRITERIA OUC,, REF, E 
Z a ter2e157? UN 9725/80 


a ee 
a 


a 


| __# BEGIN SLIDING COMPUTATION 
a 


FACTUH MF SAPETY FOR MIN, OMEGA (LEVEL) 8 7,42 


oO SM OF AR TV EG FORCES 2 771T.020 (TBS7 
3UM OF RESISTING FURCES @ 7715,337 (LUS/5LICED 


PASSIVE fARTH FURCE S561, 720 (LBS/SLICES 


ALTIVE EARTH FORCE 0. (LBS/S5LICE) 
UPLIFT FORCE 3 eC eprege ns (LES/SLICE) 
SUMMATYON OF HURITQUN "7 2 ° 8375 


(FATLURE PATH CUORDTINATES UNDER The NEUTRAL BLOCK 
x Y 


e5,A5 77.39 
\ A955 77,39 
! FACTUR MF SAFETY FOR MAK, OMEGA (TUE TO KEY) ® 3,99 


ORTVI® } = 0 e 
SUM UF RESISTING FORCES 8 6234,951 (LBS/SLICE) 


—————"BASSTVE FANTA FORCE CTCOSSSCRUT YY, SSCL BS VSLICEY OO 


ACTIVE FARTH FORCE e Q, C(LAS/SLICE) 
UPLIFT FORCE EB ef 5611.81 (LoS/SLICF) 
SUYMATIO ] R 2 . 
FATLURE PATH COORDINATES UNDER TRE NEUTRAL BLOCK 
a Y 
@5,485 Ags.00 
A,95 77,39 
FIUAL FactTi® uF SAFETY AGAINST SLIDING 8 3.99, FOR LOAD CASE 1 
BY ALLO WAALE STRENGIA METHOD 
C°eCsFS+ec? TANPHI *S2TANPH] /SFS 


SUT CF DPIVING FORCES @ o230,964 (LOS/STICE) 
gu CF RESTSTING FURCES @ 6234,951 (LBS/SLICE) 


PASSIVE FART FURCE € = O4t9, $a (Les/S_ich) 
ACTIVE FAUTH BOUNCE = D. (LHSZ51 ICED 
IPLIBT Bier g Ss ef{Sot1.4) CLRS/SLICE) 
SUOMAT Ot OF HORT ZUNTAL NATRR FOXLES & o677,t3 (LAS/SLICE) 


RATION PATE COGMOT ATES Ut bb ThE CEUTRAL ALOCK 


x Y 
5S Ag on 
way TIALS 


| 
| 
i 


fy FACTIR OF GARRTY Fum MIN, OMEGA (LEVEL) & $.97 
‘ ee ae ee 
Sy SUT OF DRIVING FURCES 2 7307, 5352 Tns/SeIcet) 


Sus OF RESTSTING FORCES @ G$oid,1o1 (LBS/SLICE) 


PASSIVE EAPTH FURCE =e 701,05 (LUS/SLICED 
ACTIVE FARTH FURCE & uy (LHS/SLICED 
ue PELE T FORCE & =19565,86 (LSS/St 106) 
( 7 ry 7907.55 CLRS/S5LICE) 


gursallou GF KURTZUNTAL WATER FORCES 


— FAILURE PATH GOURDOTMATES UNDE THE 4EUTRAL NLUCK 
x 


Y 
i 5,85 7,30 
i K,95 77,30 
\ ee : : 
' 
\ 
FACTUR GE SAFETY FOR MAX, OMEGA (TOE 10 KEY) = 9.93 


Sum OF DRYVING FORCES #® 6519,6038 (tHS/5lIte) 
Sut OF RESISTING FORCES = 36%026,974 (LAS/SLICEH) 


“PASSIVE EARTH FORCE = 10°65,56 {1 6S/5LILED 
i ACTIVE FARTH FORCE : n, (LHS/SLICE) 
UPLIFT FORCE E el1877,00 CLES/SLICE) 


TSUNMATION OF HORIZONTAL WATER FURCES ©  6519,69 (LbES/5LICE) < 


FAILURE Path COURLTUATES UNTER THE “NEUTRAL SLOCK 


x Y 
a5 AS AS LUC 
: 8,95 77,39 


FINAL FACTOM uF GARE TY AGAINST SLILING & beSer Fun Liat CASE 2 
SY She ak FRICTION METHIDN 


SUN IE ORTYEG FORCES 984,222 (LHS/SLICE) 


§UM UF WESLSTING FURCES # 3$6372,907 (LOS7MLICi) 


PASSIVE EAH TA FORCE 
ACTIVE FAMPTM FURTE 
UPLTET FORCE 


SuveaTlon CF MURTZONTAL RATER FURCES 


B 1N772,51 (LASZSLICE) <— 
7 v. CLES7ELICED 


eigesu,i4 CLosvs_ICF) 
o58u,e2 (LHS/SLICE) 


FAILURE PATH CUORDIMATES UNDER TRE NEUTRAL BLOCK 


x y . = 
=5,85 Reus 
A,95 77,59 
FACTUS OF SAFETY FUR MIN, OMEGA (LEVEL) & 6.77 


SuM OF ORIVING FURLES ® Be37,e41 CLHS/SLILE) 
SUM UF RESLSTING FORCES ® 245,476 (LBS/SLICE) 


PASSIVE EARTH FIIRCE e S614,53 CLHSZSLICE) 
ACTI VF FARTH FUR(E 2 929,71 C(LIS/JSLICE) 
MPL IET #NHCE = 915565,46 (LUSOLICE) 
SUPMATION OF HORTZONTAL WATER FORCES & 7507,53 (LHS/SLICE) 


FATLURE PATH COURDINATES UNDER THE NEUTRAL BLUCK 
x 


Y 
“a5, A5 77,49 
A,a5 77,30 
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“FACTOR UF SAFETY FOR PAx, OMEGA (IME TU KEY) @® £yoT 


Sut UF DRIVING FORCES 2 6353,994 (LHS/SLICE) 

SUT OF RESISTING FOR s 6 . L 

PASSIVE EARTH FORCE s 2608,43 CLHYS/SLICE) 
ACTIVE FANTH FURCE 3 269,54 (LES7EL 

UPL TET FURCE B 0114677,090 (LES/SLICE) 


SUMMATION UF HORIZONTAL WATER FORCES 8 O519,600 (LYS/SLICE) 


FATLURE PATH COORDINATES UNDER TRE NEUTRAL BLOCK 


x Y 
@S 45 By in 
4,95 77,30 
FINAL FACTOR OF SAFETY AGAINST SLILVING & 4.01, FOR LNAL CASE 3 
RY ALLOWABLE STRENGTH METHOD 
3 “C#acsFS+ec®  ~ TANPH] *ETANPHIZES 
SUM OF ORTVI'G FORCES 8 63535,994 (LKS/SLICE) 
50 OF RKESTSTING FOR . 7 
PASSIVE EARTH FURCE 3 240843 (LAHS/OLICE) 
~~ TACTIVE FARTH FURCE Soe, 5a iLuovolitty) 
UPLIFT FORCE ZB elib77,00 (LHS/SLILE) 
SUMMATION GF HORTZONTAL wATER FORCES = 0519.09 (LES/SLICE) 


FAILURE PATH COORDINATES UNDER THE NEUTRAL BLOCK 


: kK Y 
25.85 BS.00 
A,95 77,30 
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EXAMPLE V4 we FROM BLIVING EXHIBITS TO CRITERIA OUC,, REF, C 
pga ge ON GBR INO. en eS 


tI) 
® UEGIN ALLOWAALE AEARING CAPACITY COMPUTATIONS 
“ 


jn 


THE BASE LIES IN SOIL 3 


FOH LOAN CASE 1, 
FOR THF BASE CUORDINATES km 5,85 Ya 65,00, YHE ARSOLTITE VALUE OF? 


THE ALLIWARLE HEARING PRESSURE az F000 (LES/SU.FT) 
THE ACTUAL GEARING PRESSURE ® L150,14 (LHS/SU,FT) 


FUR THE BASE CUORDINATES Xt 4,25 YE Ad,0Uy Tre &SHOULUTE VALUE UFS 


TNE ALL UR AMIR BR ART PRESSURE 3 Been, oO CLeSsS4a,b 1) 
THE ACTUAL BEAWKING PRESSURE 5 115,29 (Les/Su,FT) 
___ FOM THE BASF COURDINATES Xe 8,95 ¥3 77,30, TRE ABSULUTE VALUE UFS 
THE ALLO*ARLE nEARENG PRESSURE & Bovu,n0 (Les/ou,e i) 
THE ACTUAL BEARING PRESSURE z ot,82 (LHS/SG,FT) 
POR THE AASE CONMEDINATES xe 10,45 Yu 77,30, Tre ASSULUTE VALUE OFf = 
THE ALLUXASLE BEARING PRESSURE s A000, 00 CLHS/SN,FT) 
THE ACTUAL BEARING PPESSUPE 3 ie (LHS/SW,FT) 


Tk BEARING CAPACTTY OF THE SUIL JS SATISFACTUXY FUR Luan CASt, 1 


ee 6 eee Uy a SS SN me =O a eae IER 


Fie THE MASE COURDINATES Xs #5,65 YS 3,00, TRE ABSULITE vALUE OFS 
Tete AL UWAHLE ft ARTHG PRESSUME = Wie guy (LaSs59,F 1) 
THE ACTUAL HEARING PRESSURE = T259,45 (Lus/Su,t Tt) ~ 


FUN [ME BASE CHIRDINATES X2 5,25 YS AS,0N, THE AASULUTE VALTIE UF? 


Pik ALL ARLe REAPTPG PRESSE 3 H10A, 00 CLHS/ON,FT) 
THE ACTUAL BE ARINIs PRESSE = 1B ,o} (LYSs/SU,bT) 
FOX Tue AASE CUURMITNWATES 2&8 8,95 VE 77,50, TRF ABSOLITE VALUE UF 4 
THE ALL UWARLE BRARING Prue SSUBE & Auol,nd (LAS/S,FT) 
AUNFLACT IAL BEARING PRESSURE a ® Lse,fe CLbs/SghT) 


Fula THE AASF CONVOTNATES X88 1),45 YE 77,505 Tet ARKSULUTF VALUE UFJ 


- Te ALLO AAMLE Brak TG PRESSURE Sob nu CLHS/5u,F T) 
THE ACTUAL HEARING PRESSURE a 18,48 (LES/5u,FT) 
_ Mb URARLG CAPACITY OF THE SUIL 13 SATISFACTUKY FOR Liab GaSty 2 
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pte Sore en ee ee oe a a 


FUR LOAD CASE 3, 


FUR THe BASF CONRDINATES Xe 05,45 YS 65,00, Tit AHSULUTE VALLE OF 


THE ALLIWAHLE REARING PRESSURE 2 6u00,00 (LHS/S0,FT) 
THE ACTIIAL REAPING PRESSURE s 1169,19 (LUS/SU,FT) 

Fur Y (a ry z a 000, 

THE ALLORABLE HEARING PRESSURE 3 B0u0,00 (LKHS/S8U,FT) 

THE ACTUAL BHEAHING PRESSURE ® 252.20 (LAS/80,FT) 

FOR THE KASE CUORDINATES x2 8,95 Y2 77,50, THE ABSULUTE VALUE UFS 
THE ALLOAANHLE HEARING PRESSURE = 8000,99 (LKHS/SW,FT) 
THE ACTUAL HEARING PRESSURE @ Oe . 

FOR THE HASE CUOANINATES Xa 10,45 YE 77,30Cy THE ABSOLNTE VALUE UFJ 
THE ALLUWABLE REARING PRESSURE 3 VON ,U08 CLBO7SU, 
THE ACTUAL BEARING PRESSURE s 1u9,i2 (LwHS/Su,FT) 

THE BEARING CAPACT?T HE S 5 D ’ 
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a 


we a ate ie ee ee 


ree aan 


EXAMPLE V4 ee FROM SLIDING EXHIBITS TU CRITERIA DOC,, REF, & 


‘ fer24129 US 9725/80 . 
a 
8 BEGIN COST ANALYSIS 
® 


“0ST 6 VOLUFE OF EXCAVATED MATERTAL _ 


Be REDE RLAAALAAASDSEABSDALD SASS SSSASA SEHD AAAS ADA SADA ASHES S 


$n AYER VULUME UNIT COST TOTAL COST 
’ CCULFTAL OFT) (DOLLARS /TU,FY) (CDOLLARS/LFYY 


3 95,15 U, 0, 


CUST 6 VULUME UF BACKFILL MATERTAL, 


SUIL LAYER VOLUME UNIT COST TOTAL COST 
(CU,FT/LFT) (DOLLARS/CU,FT) (DOLLAPRS/L,FT) 
Seen eee eee Cece nee ae | 1) |: Resin ENED TORT eA eS eC eee 
2 U, Ve Ue 
FILTER ZONE 0. 0. o, 
7 32,64 v, 0, 
6 a, 4 0, 


JCUST & VOLUME OF CuNCRETE 


carota Ch Ma nine Dad EE LAU RRR ED EEE RDO a hae hig e ese Dee ess 
SECTION VULUME UNIT CUST TUuTaL Cust 
(CCUFI/L FT) TOOLLARS7CU,FT) COOLTANS7E FT) 
STEM 27,13 1,00 27,33 
~——----- BME Seen Sw SOS A a Qe 
MEY 10,54 1,0 10,54 
TUTAL CONCRETE VOLUME & 62,12 (CU F LF), FOR LUAD 
4 ~ e eee 2 COST & VOLUME UF EXCAVATED MATERTAL 
ie BAER OR ERE RAAAAABASSE SSE ASALAASASALA HALSDS 444 HELS*LASDSHAADAALSLSASLSLAS SL 
i Ss AYER VOLUME UN] T COST TOTAL CUST 
¥ (CUE I/L FT) COOLLARS/CU,FT) COULLARS/L FT) 
: 3 95,15 U. 0. 


COST & VULUME OF RACKFILL MATERIAL, 


SOIL LAYER VOLUME UNIT COST TOTAL COST 
(CUSFT/L FT) (DULLARS/LU,FT) (DOLLARS/L,FT) 
OE a eee, Cee eS |, ARREST) ee an RE 
2 0, UO. Ve 
FILTER Zute a, 0, Oo. 
32,64 0, Ve 
® O. %. Ve 
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a nn SR at nt Ra i a kt 


ete 


Pee eS a a alse 


CuSt & VuLiMe OF CUNCKE TE | 


PRAT ea RRRD AAAS RALASAAAIHUSAESSAA EAD ES SADNESS ASE ESAAEDEDS 
SEAT Ths VOLLENE Wilt Cust Tural Cost 
Ng ° ) e “ e 
Sie e7,13 1,0 eres 
HASE 2a ,as 1,00 240,445 
ieee REY 10,34 20 We 


Tifac CoucRETe volume a haste (CU FY 7 LF), FoR Luan CASE 2 


CST N VOLUME UF EXCAVATED FRATFRTAU 


Chive PR ON Ewe Dena bbw Gabe beee i aeees Pena kek see Kiowa ee eee 
er SOIL LAYER _ VOLUN Wadt CUgt Tt pak Cust 
CCUSF TZU FT) COOLERS TES FY) (OMT ERS/T FT) 
3 95, 1s Oo, Use 


COST w VOLUME OF BACKFILL MATERIAL, 


PT eo TECTTrLTTrTrT rT ee ae 


oT" SOTL CAVER VOLUNE unlY CUSY vc YAL TUST 
(CU,FI/L,FT) (DOLLARS/CU,FT) (UULLAWS/L, *T) 
steel Stat 2 cee GM Us re 
ea ? o, Oo, Us oS 
FILTER Zune O. 0, on 
7 32,64 a, nu, 
ORG EP cites WRG). Ces hg es oF GG) ed Gee ae Oe et Oo 


ae Ey ; ~ Cust & VoLURE QF CUNTRETE 


Pee TOLEERE ere Ye ece ecto cred ferent tre eel ener et rate 
SECTS VOLUGCE ung? Cust Pepa Cast 
CCULFT/L.FT) CTHULLARS7CU,FY) COOL TAPSZL FT] 
STEM e7,13 1,vu 27,13 
_ BASE eu, 45 1."y 244d 
KEY 10,54 Peo 10,54 
“TOTAL CONCRETE VOLUME 3 62,12 (CU FY 7 LF), FOR (NSD CASE S 
~- seo Sa Tm eee cgiesm ct arti tas - pene Usteaeh iad 
# aeGdh AOTE ConmPROL CALCULATIONS FUR LUAD Cast 1 
a 
THE COMPUTED CREEP RATIN FOR A TIP ELEV, OF 77,30 38 2.6525 
a“ 
® BEGIN HOTEL CONTROL CALCULATIUNS FOR LOAU CASE 2 
7 Bre Bote ee jes 2 
THE COMPUTED CREEP RATIO FOR A TIP ELEV, OF 77,30 18 3,000? 
a 
® BEGIN FOIL CONTROL CALCULATIONS FOR LOAD CABVE J - : es 
a 
THE COMPUTED CREEP WATIO FUR A TIP ELEV, UF 77,350 18 S.0007 
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EXAMPLE Vu ae FROM SLIDING EXHIBITS TO CRITERSA DOC,, REF, E 
2424 ON 9725/80 


tt A GA 


& BEGIN DATA CHECK FOR ACTIVE EARTH PRESSURES COMPUTATION 


OULOMB? JEFF LC TQ UF ACTIV ARTH PRESSURES FURS 
BACKFILL LAYER KA VALUE 


ee ee ee obs agsss 


1 0,496) 


HOPTZONTAL ACTIVE EARTH PRESSURES FOR LOAD CASE 
FUR CLASSIC(COULUMA) ANALYSIS IN SP (FACE OF STEM} 


OUTPUT OF ARRAYS RS, EHS, AND YVS [N MODULE SP FOR CLASSIC ANALYSIS, 
- 2, ELEVATION [NCREMENTAL MORTZUNTAL INCREMENTAL HURTZONTAL 
STATIC #URCE EANTHQUAKE FURL 
(FT) (LHS/FT) (LHS/FT) 
86,500 Ve 0. 
85,500 0. Vs 
64,509 Qe Os i 


FOR THE AROVE LOAD CASE THE ReSuLTanT FURCES ARES 


RESULTANT HORTZONTAL STATIC ACTIVE FORCE # Os LBS/HORIZ FT 
etd A NG_A EVATION 0 

RESULTANT HURTZONTAL ACTIVE FORCE (IN EXCESS UF STATIC) 

NUE TO EARTHQUAKE 8 o. LBS/HURIZ FT 

ACTING AT ELEVATION 6, 
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EXAMPLE Vu eo FHOM SLIDING EXHIBITS TO CRITERIA OUC,s WEF, E 
t2824132 ON 9725/60 


as 
# BEGIN DATA CHECK FOR ACTIVE EARTH PRESSURES CUMPUTATION 
s 


COULUNH?S COEFFICIENTS OF ACTIVE EARTH PRESSURES FURS 
AACKFILL Lave Ka VAL 


oe eS ee ae a oS oeeensae 


1 0,490) 


MORTZONTAL ACTIVE EARTH PRESSURES FUR LUAD CASE 2 
FOR CLaSSIC(CiliLumnB) ANaLYS ~ a iv a) 


UTPUT OF ARRA HS, ES, 


ELEVATION INCREMENTAL HORSZONTAL INCREMENTAL HORIZONTAL 
STATIC FURCE RTHGUAK U 
(FT) (LUS/FT) (LBS/FT) 
eeenue 2a ae eeaseeeutGenaeeaeant2aeeuca aun eavesenecaenaeuaeeaneses 
6,500 ; 
65,500 0. 


84,500 0, 


FUR THE AHOVE 1.041 CASE THE RESULTANT FORCES Ant 


RESULTANT HORTZUNTAL STATIC ACTIVE FORCE # 0, LBS/HURIZ FT 


ACTING AT ELEVATION QO, 


RESULTANT HORTZUNTAL ACTIVE FORCE CIN EXCESS OF STATIC) 
DUE TO FARTHQUAKE @ 0. LHS/HURTZ FT 


IN MATA CHECK FOX ACTIVE EARTH PRESSURES CUMPUTATIUN ane 


CYULOMH 2S CUEFFICIENTS OF ACTIVE EARTH PRESSURES FURS 
WACKFILY LAYER KA VALUE 
het tet: Death Te a te td eA RL AAs 


ae 1 V,49o1 


HURT ZONT TIVE EARTH PRESSURES FOR LuAD CASE 3 
FOR CLASSIC(CUULUMB) ANALYSTS IN SP (FACE UF STEM) 


: NUTPUT UP ARRAYS HS, ENG, AND YVS IN MGDULE SP FOR CLASSIC ANALYSTS, 


ELEVATZUN JNCRENENTAL HURT ZUNTA INCREMENTAL HURT ZONAL 
STATIC FORCE EARTHWLIAKE FURCE 
(FT) (LBS/FT) (LUS/FT) 
86,500 0, 
88,500 0, 
84a 509 ty Ua 


FOR THE AROVE LOAN CASE THE RESULTANT FORCES ARES 


RESULTANT HORIZONTAL STATIC ACTIVE FURCE 8 0. LAS/HORIZ FT 
tee 2 ew ACTING AT ELEVATION 0, 


RESULTANT HORTZUNTAL ACTIVE FURCE CIN EXCESS Uh STATIC) 
DYE TN FARTHUIIAKE & Qe LAS/SNURIZ FT 
ACTING AT ELEVATION 0, a aE 


td 
# EXT MODULE FA 
a 


“ 
® UPDATE FILE RESET 
_-# 


COMMAND FNTERED SG 
EN 3 


5-5 HAND CALCULATIONS 
5-5-1 Load Case 2 Sliding: 


fsopsect.-  @ Gana ne EX H \ B \ T H | 
SAHPLE RETAINING WALL 
SHEAR FRICTION SLIDING ANALYSIS - ve cren ay 


shh’ Fudd 
| 
| 
| 
| 
| 


Flee NO. 


TOMPUTED BY 


SHEE TNO. / 
-—_ 


, exis +H 

aac iNustratas the 
ost Shear friction 
ee ee method for 
SlLipthG ANALISS 
AS GIVEN I 
ETL 10-2 - 184, 
the defauld 
Method for 


Yetaiming walls 


SAME STEN SLOPE EACH 
SIOE , 
1S” is: 


SYNHETRICAL STEN 


i. 
ie oo’ : 
16-3 
| 
| Yow olS0 kef p= 20° 
Yo = o.062s kef Cr 035 tf 207 Ksf 
Tech © oles ke kane tot las- #,) * 


= tontias + ¢/2)* 


¥ COHESION EFFECT NoT SHowN 


HERE 
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wos 


| 


Froe NG 
SHEET NG 


DILVASIYGLH 


a) 


te : Hl3av3 3AISS Wd 
— 
wal 
jl 
a- 
32 Pot hee ee 
S| aus wh arwop nk wt ysixd : yes 
' ZX g2, saro-varr fap 4oF v9 4d~4 wand BdS 
2 wasp OLE at A ~UE NY 
fare ~~ pepabe Sprawedwoy 
an” 
|; —p2l t/a SIS*9 = YH + 4A - tH-'H = HZ 
' x w2 
ar +t/m BOSSA UE NZ-MZ=ANZ 
en t]4 tess = "04 Ar nAr'A HZ 
1 


LS l/a er bzstme mms mse IZ = MZ 
tu) 
“¥hya JIE = MH er Fy + YH 


hLuvga 
BAILIY JUWLS OWOLH 


a 


WV + (4p) woe ng = Mmy \ 


w! 2 wo'xdoy 


mwy penile 


VH 


( ater’ 
yd Prairrd 


+? swag 
yeed dvr 
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SUBJECT E XH LB 1 T H COMPUTED By: DATE FILE NO. 
SAMPLE RETAINING “WALL. 
SHEAR FRICTION SLIDING ANALYSG cHEcke ov: DATE: SHEET no. 3 


CALCULATE HWYOROSTATIC UPLIFT : 
Net Head ( AH) 
Creep path Cle) = G2ths + J/g 450 


" 


IS.S or 3 aes 3 = WSs FET 


ths + 20 
= 42 4+ 45 + 18. 86 + 1S 4 BO 
= 3106 FT. 


_ AH = ee = 0.306 = hs Aveulie grody ean ft 


Py 


Line of creep method for hydro static 
PYessUTRS A@SsUMES UMmiform] toss of 
Potembiah head ehoamg the £2.p path 
(from ground surface downto and 
oLomg Soilure plane awd back +o 
ground SurPac) VEING oPpttoar 2) 
of Paragraph 3.33 © 


14-@& 
Hadrostatic pressures: 
P@® base of Ha = 0.0625 CIOS) = 0.65625 Kksf 
Pre 0.65625 + 0.0625 C42) — 06306042) CO.0625) = LO S53 ES 
Po = 0553 - bs (0.306)00.0625 ) = hOzq KSR 
Par ho2zd — €0.0625) 1551) — (06306) 15.86)00.0 62S) = 0.3674 


ro ground over toe = 0-3644 ~ 4.15 (0.0625) - 0.306 14:5)(0.0645) 


x O 


ata 


Su@JELT = EX H 1 B tT H S, COMPUTED BY 
SERMAPLE RETATNING WALL . 


SHEAR FRICTION SLIDING ANALMSIS| cnecKeo ay 


UPLIFT FORCES: 


Ury= 063694 Clb.3) = 5.9886 K/PE. 


cc 
r 
| 


CLOUT ~ 03614) U4. BCE) Coos 206) = 4555 YEy 


Ups Ch027- 063694)0-5) = 0.9894 k/ft 


ce 
Pp 
a 


Cho 553-ho2zrasye’ey = o,o2ate We 


ZU = 
1. S842 


riinatae.. 


oe 


a 
, pee e EX HI BIT H COMPUTED: By DATE FILE NO. 
y. SAHPLE RETAINING WALL 
af SHEAR FRICTION SLIDING ANALYSIS| cHeckeo By- DATE . 
ee cana s 
| G; FCS $20) CISS COIS ) 
} Gy b5 € 16.3) COIS) 
- Cy ZS (OWES) LOIS) 
- Ce CLSICS.1) COWS) 
| WE, ee 
: $2 [ (2) (F2-)] Lotzs) oo 
WE, (3) CO.125) C56) 2-10 
+ O.25 0.125) o.01 
z (3[(3) 15.8 i] 2 ut 
' 1 Ww 10.5) 0.0625) (8.13) 5.93 
above C10. +S )[ U0. 15) {S223 tS )] to.o6s oe 
E, . VS: 5.19 
Wy C14. BYCST) COM25) 


COVD(S1) COl2s ) 


66656 ClOS) (Ee) 
ChO553 ~ 00656)042) 65) 


0.656 64.2) 


0.0625 q.2)* 
2 


-2 CO1)C%2) [ tom (45° 


Ha Hip + Wy -~H., - Un + Hy 


SUBJECT COMPUTED ByY- 


EXLBIT H 


SAMPLE RETAINING WALL 
SHEAR FRICTION SLIDING ANALYS\ 


Hp = 2zchv kp = 2chv¥ tom Casts M2) = 260.9)(4.8)/ Fane (454 # ) 


Hee = 8.94917 Ktlps 


CHECKED Br: 


Hep = trhi kp = $Y ho tam (45+ M2) = $ 0.0625 4s harass 29) 
Hep = h29t Kips 


ZHp = ZHp + ZHeg = 8-997 +629} = 10,288 Kips 
THE SHEAR~ friction safely factor agaimst sliding 


AS Five2enr in ETL Wo-2-18¢, iS 

obtaimed by dividing the Rorigomtd sliding resistance 
CZR) obtaimed from msisting forces tm Dick img 

those along the critica path ( phame or combimation 
of phames which offers the hanst resistamee to siding 


by the Summation of orig, omtal service loads CZH) 
do Nie: arphied to the shruckure. 


ZV = 244) - 15542 = (2.8558 
ER = ZV. tamc Pty) + CA rar 
coswf 1- tom -tamva] 
= 12. 8558. tam (20° + 24.069) 4 CO.) 1S. 86) 
COS 21 06° 
+ 10.288 


= Why t $3,836 + 10.288 

= 38.323 Kies 
ZH from sheet H-2 
Shear - friction safety factor against sbding dong 
he totd surbace on sheet  H- 


2: 
2 ZR = -38:323 : 
Sosa Moots eS le es EY ee esse | 


FILE NO. 


COMPUTEO BY 


~EXHLBLI- H 


SUBJECT ~ 


SHEET NO. 


Swot pay nryd 
lg Wvtuns WNYIws Wat 
.2 =O wolt GABINVHINN = ¥ 


klava 
DWivisayahy Vi2+ Pry AZ y% BAIL = DPlLwLSOaaAH 


C 2 aWABNS BOTIVA IVIYL 


a 
\ 
' 
’ 
' 


' 

: (4 CCE 
1 YaaPrarod tt 
'ZWOILDO 2 WHY 
prot swibeq 


WALL 


“SHEAR FRICTION SLIDING ANALYSID cHecxeo er: 


9 
23 \7 7 : 
22 Oe = NZ-MZ= nz | Mid S972 
< SHUE'S/ = M+ = 02 
bt 
a BLI6Z FNM + “M + ahs am + 22 = MZ 
¥ 
w 
x P% Soh = Yas HO -'H = HZ 
l Yes) = MH UH es MH =H 


TSugsect EXHIBIT H ~ 


C, LOLS 4 260) CISS) COS? 
GQ 
Cy 


bS C163) COS ) 


Zz OW CHT) COM) 


Ce 

Ey \ O25 Oo. a 

$(2)[ (29 (432-J] Coutzsy — 
EF, pa Orv25 60.0] 
| $03s[03> (F2)] Cotas) a. 
is a 


ChLS)CS1) CONS) 


| 
C1015 )00.0628)C8.123) aa 
0.06 


+ lo. 5)[ Li0.59 os 5) J] (o-62s) 


CO.t2S) C148) 501) 


VR 


~COKNZS COV) ES 1) COS) 


0.6S6 C10.S) (3) 


C1.09183 -0.656)0%2) CZ) 


0.6S6 (42) 


6.0625 C42) 
2 


- 2.0 (0:1) 4.2){ steam (45° 22)] 


H+ HW, tH, -— ly t Ae = Rae 


ion ae. 3E)) | 


SUBJECT 


ie VISMBUTED BY 


EXHIBIT 


I 
SRHPLE RETAINING WALL ‘ 
SHEAR FRICTION SLIDING AWALYSIS| - 


WECKED 8¥ 


CALCULATE HYDROSTATIC UPLIFT 


Nek Head © OH) = {§S$ -3 ~3 = 48° 
creep path cl.) > 42 + 163 * HF + LS + 3.0 
= 35.1 FT 
oe ASS 8S eek. = hydraviic gradi ent 
Le 38-4) 


2 


a Line -of- creep method for hydroskatic 
| Pressures ASSUMES UMiformH Loss of potential 
“head olomg the creep path (from groumd | 
Surface clewr 46 and! wleng Gi lure plane ard 
back to Groumd surface) USING oFtcomicay of 
| Paragraph 3.3.3 k 


16.37 


Hydrostatsc Pressures 3 


Pe 


bose of Hin = 0.0625 (10:5) = 0.65625 KSt 


0. 6562S + 0.0625 (4.2) — 06266 C%2)00.0625) & 10183 


LOTBS — 0.266 ( 163) C0.0625) = OB8O7TS 


UPLIFT FORCES - 
Ur 
Vz 


a 


(0.8072) (\6-3) = 13.1870 1’ zu = /$.367 
COS) C16.39C 0.211) = 2.2089 E/’ 


n 


a 


SHEAR FRICTION SLIDING ANALYSIS 


SUBJECT E X H rt BIT H COMPUTED BY DATE FILE NO. 
ee da al 
CHECKED GY. DATE SHEET NO. /O 
the forces which, change dine to chick ing trieh foilure 
surface x. is Wye ) he V2 Sistamce forces ’ diriviang forces 


atfeched by chomses im mphifk foyces OVer maw Creep 


Path » amd uphitk forces ¢ Verticals), 


Wy = Corlzs) 14.8 905-9) = 10.85 
— CO42ZS) LOT) CSI) COWS ) = — 0.25 
10.30 
Sy = ZC + Wer + We2 + Ww + Wy - VU 
= 432 $+ WT # Wt 4.5699 4+ 10.30 - 15.3677 
= 14.32 kips 
Htp = 4 610.2976 010625) ( tant (45° 4+ 20/2)) 
= 3.%S (2.04) = 6.63 KIPS 
He, = 2 (O01) ClOv2) toot 645° + 252) 
= 20.34 Kips 
Hp = Hpeg + Hpe = 663 + 20:39 = 2702  KIPS 
ZR = Zv. tamP + CA + He 


= 7432 ton2z0% + 076148) 427-02 
= S&2;2 4+ 10.36 + 27.02 
= 42. 572 


A \ +; nw Rel +o 
R meee cCding | tity due se S&P = 2k e tS 42 
hs Hoare 25) a 


suesect: ~ £ YL] 3/7 H/ COMPUTED By: FILE NO. 
SAMPLE RETAINING WALL 
HEME RIOT QING ANALY: 


CHECKED By: sHeetno ff 


~—UMMARY 


Fe 7 ilure Sureece wy 


Fail Ure Riis Cen = 


ae foe these Five leating failure planes, - JS = 5.42 


COMPUTED BY: : : 
SUBJECT EXHIBIT H uv DATE FILE NO 
SAMPLE RETAINING WALL 
SHEAR FRICTION SUDING ANALYSIS CHECKED BY: DATE: sneet nol 


The total base -foursdaliod interface of the T- wall 
may Not be iN Compression wth the fourdator. If any 
part of the surface under consideration +s along 
the base—fourdation nkvface ANd 1§ Nob w Contact 
with pre foundalicn , this porhow should be neglected 
when obtaning the effeckive base Area to rvesict 
shditiq. However, if the Ascumed farlure surface 
is Not Alou the base- foundehon wlevface but 
through the soil, No vreductow in the aren to 
resist Sliding is made. 

A portion of the base of A T-wall will wot 
be WN Comprescin when the vesullant falls outside 
the kern thus cresting A crack which can 
vesult Wo oAN increase IW uplift pressures, 

This conddion will affect the slidiig strbildy 

ANalysis whed the Assumed shiding plane Acts A long 
He sol- structure iwieface below the base 
of the wall (for tris condition phe program 
will have fe recycle back through the liwwe 
of creep eAlculatiogs until the creep path 

Assumphens match the final part of the baze that is i contact 


ETH FER es 


SUBJECT EXWIBIT H COMPUTED BY: DATE: FILE NO. 
SAMPLE RETAINING WALL 
SHEAR FRICTION SLIDING ANALYSIS — | cneckeo ay: DATE: sueet no./3 


with Poe foundation). For example , consider a wall 
worProut a Key And wrt A horizontal base, when the 
resultant falls outside the Kern and the Assumed shidivg 
plane is along the inlerface between the base of the 
shvucture and the soil fooudahon , uplift pressures 
will be computed ASSUMING NO Creep loss Lr the 
portion of the foundation Not i Compression, 
For the condition where the resultant Salis outside 
the Kern but +the Assumed shdig plaue ts through the 
sol; for example a wal! with a key positioned at the 


extveme end of the heel (see figure shown be low), 


No iNevease IN uplift pressure ull be considered 
because the soil does not lift and form & crack As 


is the case at the sojl-structure wderface . 


- 


-~"w®_ Assumed Failure plans 


SUMECT EyQ iBT H COMPUTED BY: DATE: FILE NO. 
SAMPLE RETAINING WALL 
SHEAR FRICTION SLIDING ANALYSIS CHECKED By: DATE: SHEET NO. }4 


Anothee reason tre uplift forces ave Not affected 
for Wis condihw is because they ave forces 
msde the seil-sbuclve free body and therefore, 
do not affect the overall Sliding stability . 

tre g and C values should be consistent with 
the material being shenred. A plane of failure 
frroval, tre sol should use the g and C of 
fhe soil, For ANY of +the failure planes Along 
the soil - structure intvface, use the Dand C fon 
hiding Friction) at the wherface . 


a ee ae Se 


5-5-2 Load Case 3 Sliding: 


Exner sg as, 
SAMPLE FLOODWALL~ SLIDING ANALYSIS 


dom AND C’= 


20 per ag yr 


' 
sy 
' 
' 
‘ 
' 
' 
‘ 
t 
, 
' 
2 


ge20° C+ O35 4sf- 07 KS 


Yed = \us pe? kez dont (4s - P/, ) kpe tant L43°4 


while the Pood wolf manual, EM M0-2-2501, does mod provide 
ow cheer-cut procedure for computin e tector of cefed 
KGoimns shidimg, A method is press omtad here thet compte 
with ProviSioms of iS moamusck. This method is 
program dofauht proudure Por Phoed walls. 


a td 


TT ESF OE I oe ee 


2-H 
FRY ~OO SANYvA PH 
polyrepy wo 4H po 
VY ydeoxe prs SAMY 
wo mos SIMA TY 


SHEET NO. 2 


Bb! 
ele +s ( Ls ory =e 


COMPUTED BY: 


| 4H — ‘py + sis9 
| 4H-YH +PLEE-L78°0 - 9G = HS 
| “¥4/> bebe = 8 
| A/a, LzQso = tH 


EXHIBIT F 


SAMPLE FELOUDWATL 


b At/4 OSSE°21 = NB-~-MZ=jNZ 
4 H/y tess = MeN + MeV = Oz 


| Wh Herz = Nt OH + 3M + IM 4+ IB] MZ 
s/A He = PH * VHA MH ay 


SUBJECT 


eo a _ 
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a 


PeeecT Fynipit rT [compured By. 
aie PLE FLOOOWALL 
LIOING ANALYSIS CHECKED ay: 


PASSIVE EARTH RESISTANC TO OF WALL 


Nes ; 


w = CH + He ) Cos 2106, 
[LW eH 4 2c'H SR J cos 2h06" 


io ot 
-o 
7 


UT] 


2 3 o 
[+ (0125-00625) ky M45) + 20°C 45M Ep ] cos 21.06 


i 


= 0.5905 kp + 843990 Sky 


ACTIVE EARTH DRIVING FORT AT HEEL OF WALL 


At 
ear A nse 
.) oe ) 


a= Hag - Ha 


a Ty Ka Hs COs 20 6 — 2c Hi ky 60s 21,06" 


Cos2hot- 


z e 
= lous - 0.0628) Kas (42) + COS cl.ob 
- 2c. (WIS Ky © Cos 2106 


2.4683 Ka — insinioc’ J kp 
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COMPUTED Hr 


sneg? no. & 


€T A LIED ORCE ENOING TO INDOV LIiOING 


zDD, = (Hhy- He - Va) cosw + Hay (see sheet H-5 for HH é Un vellurs) 
= (the 346 — 0+ B27 - 3.994) Cog 206 + 20-4683 kn — tno; J Ka 


= 6.08 + 24683 ka — IViT10 CY Ka 


REACTION FORCES JENDING TO RESIST SLIDING 
ZR Mey t Hey, =LZV- COSW + EH: Simo] ton pd COA + Hey 
=[12.855.8 COS 296 4 FULBLE— O-B2I- 3.4 14 Sim 206 + 
GF CotzS = 0.0625) Ka C42) = 2°C°CH2IV ERE Sim 21,06 "= ‘ 
FE COIS — 0.0628 )Kp CAS) + 20 4ST Yo Sim 2106 °]: tam f+ 
SRE + OS4OS kp + BCE ; | 
= [14.3384 0.9805. ka ~ 6-612 CT = 0.2274 Kp — 302340 TR]. teen $’ + | 
IS.B6C’ + O.S40S kp + 8.39% C/E 


EQUILIBRIUM OF APPLIED AND REACTION FORCES 
CONSIDERING TRIAL FAILURE Surface 4 


With Zou =f, CES, FS t2c%) AmWO SRV=AP CES, FSt 20%), | 
The 2ZuiLiBRium YeLakiomship [204 = ZRul becomes | 
— CS CeS, pS e2e) =F, CFS, FS 420%] which cam be 
| droms posed to read[f, crs, Fs t2c%) -F,0FS, FS 4207 = 0] 


the computation of Fs involves Solving the gy pressi 


f{, ces, Fst2c°) ~F,.CFS, Fs t2e%) = © 
by am cherative procedure , 2) ther gresphi cat Cby hamdy 
or omaksticaU C Om Computer ). The pYc dure 


inchudss cl) assumimg a Friah value of Fs, | 

cz) Cakcuhatim ahrowahbe values of ¢° amd c's 

(3) Cakcubating ka and kp from 7) (4) Sub shi tutes 

Cc’, Kas ama kp into Zz Dy ard = Rw, timd (8) ree ar ' 
Po img ZOw = 4. CES, FSt207) And ZPye f, CFS, FSH 2c Jt get 


the poimt of imiearsection, or Solving for FS 
to meke ZDY- ZRY = 0 


BIECT COMPUTED Gy: FILE NO. 
By EXHIBIT. I he 


SAMPLE ~ FLOCDUALL 
SLIDING... ANALY SIS CHECKED By: : SHEET NO. S 


Aon 2xcurple of the above procedure is as 
foM ows 


Pp = tom”! (a) where d= 20° 


i EN where qa” 
ea: c=o3s tsf 


The positive value ro ae am 


ba (CES? eRe SUES where C omd c’ is 
+ BAA ts? | 


| 
: roe foam { hom 20" | 
| 
| 


= 20 
ee ee ae SS ie = 02373¢ 4sF 
+ 
or 0.47468 ksf 
\ s 
tam ¢ = fannr 29° = 0.36391 
| 


"i 


ka = ton (4s°~ 4) 
| kp = ton ( 45°4 $/2) = ont (45°4 2072) = 2.0396] 


ike = J2.03961 © (4288 


dan? Cag 4 20/2) = 0. 494024 | 


Haj= 2-4683 kn - midioe’ Sky 
= 21018 -~S.101720 = ~ 4.50 Cmagleck of acgatwe) 


ZDw = 6:08 + 2.4683 ka —Itigto clk = 6.08 + Hay 


6.08 ~ 4-50 = 6.08 


AD“A099 377 ARMY ENGINEER WATERWAYS EXPERIMENT STATION VICKSBURG MS F/G 13/13 
VALIDATION REPORT? COMPUTER PROGRAM FOR DESIGN AND ANALYSIS OF =-ETC(U) 
FEB 81 WA PRICE» RL HALL? RL MOSHER 

UNCLASSIFIED WES@INSTRUCTION=K=81~3 


gtr cathe Swighs * mre te Maki 


SUBJECT: TEXRUEIT. ~ COMPUTED BY: OATE: FILE NO. 
SAHPLCE FLOODWALL_ 
SLIDING _AMALY STS, CHECKED By: a a wo. & 
Hey = [i4.336 + 0.9508 kan - 6.6120 /Ka - 0.2294 kp 
-3.2341¢/b |] tomg’ = 3.62 
He = 18:86C° = 183 
Hey = 6.59058 ke = 20 


8.399 cS Ke = 5569 


<x 
oo 
" 


Zw = Reg + Hee + Hey + Hee =~ 18.04 


Zhi - SDwy = Wot = 6.08 = I 46 


Combimue assumming sateta fachrs amd coleuldts 
Zky -Z0y Util their differamce ig meg hig Lhe. 
the Sgstem is them im 264) Li deium with 
ae deivieng forces 2Eual to the re sisting 
Porces od the sofak a Poctor which  produus 
this comditiom is the cadet Roche 
cgeions h shidiong ; 
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A etn A all til. aa ala 


FILE NO 
SHEET NO. 


9~™q2Z- 32 =W 

HEI boty 2Sd beppyth oo ew = (27454 ‘SAI - 

CPtASASAD'S Yo WON: BM YPAT EY synd-wop 
Bot prys ERISA OF Pipe a210} wolpowsy = MY z 


a= Dy aewnssy ¢ myer apryodew $r * 
Roo-| ao'g] ssal turol o9-z{ Stal Bord] (sro-] b91-0} bot 


(14 Uvanin /sdia ) 32804 


x 
a > 
9 ® 
FO 
¢ @ 
ne 
re) v 


OO} 89O'9] TS4] Iso] BIZ] OTT] BrP] Sssro-f 9910] bow 
yoro}| boro] Sat tbo] $927] O74] Gord | VS'o-] Larol bot 


200} a1-9! St] Ibrol sg-z] ort} Bort gsro-[ Lao] bot 


OU 


Tao] wea} psy] WLo] 9-z}_ oe1] Boro] Le-o-] VI9r0] Loy 
toro | zre9] bor} iso] 99-7] rz] Gog | Bsro-| VINO! O14 
ZThl | OBL] go-z] SLro] She] HSt! Bo | LEt-] Slezo} ey 
BBO} JOE] SBro]}] ZB°> av’ 
9s'tt] LS] Sbeo] Tbs : Lz} 

€s'b 


FLOODWALL 
ANALYSIS 


EXHIBIT TI 
RAPHICAL 


SARWPCE 
SLIDING 


oe Te we iy 


wotgyyrD YD 
J B7ZINS Wanzrey pray 
why FMWOHDND = £ 


huava 


Wave SAISSWd — DiWLSOwGsH V,2+, 9 vy NZ BAILY DLVASOWalH 


"2a epng Waywos you J, 
W Egg Ww! 
Z ar~)ans 
eeayies Yt 


> 

o > 
oa a 
w fo} 
6 w 
> x 
a i) 
z w 
° x 
ry) o 
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Cd ee! ee ed 


C. TET 


Yeu turn wy 


% Wotyda ) “WAY 


penoae x7 sw Peg 
Wyyd J3al> 


ANALYSIS 


Hy LIL) -NZ-MZ = Nez 

Yejy LUT ‘SH ="*He'Q =z 

Wh baez= "Cm + Om + "3m +30 +, >= mz 
¥t/y WeHise 74 + NH + vig ='y 


EXHIBIT I 
SAMPLE FLOODWALL 


SLIDING 


SUBJECT 


=z X HI B LT. : I COMPUTED BY: OATE: 
SAMPLE. FLOODWALL 
SLIDING ANALYSIS CHECKED By: DATE: 


PASSIVE EARTH RESISTANCE AT TOE OF WALL 


A 


Hp + Hp 


_ 2 
+ a2 


\ 2 E 
A (0125 = 0.0625) kp (10029) # 2C7 CIDA kp 


3.2513 Kp + 20.4 cf kp 


CTIVE EA@TH DRIVING FORCE AT HEEL OF WALL 


“A Tg 


Hag ~ Ha 


Haw 


7 
+i ka H" ~ 2c“H J Ka 
+ (0.128 - 0.0625) ka (%2)" — 2-07 LU2/ Ka 


2.645 kan — 18-4 a ka 


SUBJECT EX HI BIT tT COMPUTED By: OATE: jPice NO. 
SAMPLE FLOODWALL | 
SLIDING ANALYSIS CHECKED ay: DATE: SHEET NO. [O: 
NET APPLIED FORCE TENDING TO INOUCE SLIDING 
ZDy = He - Un + Ha C See Sheek H-S for Hs amd Un valius) 


= W422 = 41 + 2645 ka -— Rac’ Sk 
= %30S 4+ 2645 ka - igpac Ska 


REACTION FORCES TENDING To RESIST SLIDING 


ZRy = Hey + Hey = Vitam’ + CAA + 3.2513 ky + 20.4678) 


= 14.3223 tom’ + 14.8007 + 22513 kp + 20.4-c7/ key 


EQUILIQRIUM OF APPLIED AND REACTION FORCES 
CONSIDERING TRIAL FAILUR URFACE 


Wir 2 Pa =f, CES, FS +207) AND ZRy = £0 FS ,Fste2c’), 

epee tebetiomchip [ ZDy= ZRy becomes ' 
ae FSt2ce’) = f, CFS, FS t 2c) which cam be 
framsposad to read CNCeS Est ec) - fcrs,Fstecy=o] ‘4 


the Compu taki on of FS imvokvas Solving the QF Pre CSibm 
z Dy — Zz Ry = 0 
VCrssest2e) ~ f,.cFS,Fst2e%) = © 


by am ihorative procedure , either grarks Gor by hamd) 
or omits 4: co, C Om the Computer) . pro Sa dure 
Imdudes ch) cat aeere NV a trick as of FS, 
(2) Cabculatima calhowedt goles of p and c’, 
3) ete : amd kp from og’, (4) iy hut ing 

“, Ka, ama imto ZDy and ZRy , awd (5) 

v phodhias "z Dy = $. CFS, FSt 20°) amd 2By =F, CFS, RSAC) 

93 the — poiad of lmtersection or solving for ' 


FS to melee = Dy - = Ry 20 
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to Cia, Gos pee a Sh 


° 

z 9 2 SA HY 
2 ‘a Ruiss 04D FEM! xoaddy 3 i 
; 

eo . : 

anos pryliy pu rz he j 

2 ‘ 
ah ie 

: ‘ ‘ 2 ese } 

oo 2 Waa - az =zW n i 

Wim 9b SS pepyeth on we ( P2454 ‘sd - p : 

a aid: ‘sAD'y fo Peis NL VAN ABER Jeynd wo 2 ¢ 
3 & MIplGs oo Frisw oF prot D2P} WoIprwoy = Ky Z eo i, 
2 5 Oo = vy wenssy ( my wAlye Paw 4r = : 
& FA voo-| Thbl Vte2] ive] ger pha] Lb-L | a9-o] bbovo] Sot] ss | lobsofesaro] Bb-z | avy Al : 
lovo-| SbL] Chez7l tard] Hal sbol apn | soo]; bbo-o| Soi Wh | $9650] Sore ] Ee | bod A i 

OO} SIbh | Ci-z AMT] bev! Slo | 9b*L | S$9°0] Loo] Sod Hh | Vob-O } A500 | bb | 9b'9 i 

ZO0 LOL] Hrezt wee! bear! sLof Sbeb | S90] bLQ01 coy Wt | WhO] ZSOr0 } SOE | bb D H 

EO | Ab L] plzp iW9-f] Bvt] Sol Sob | b90] oot-of Soy] wit | Debo] Csere | iork | eb-9 y 

JO°0 | Gard] SIZ] LHL] Voi] gbeoft bbb | E9°0] oat-o} Sor! tit Joab lesen! zoe] H9 

bo] HLS] SH-z7 Lee] bos] LB-o] LOL | aero | Sheol Yount Tit [98GB] Lge] Lore | a9 : 

OS:Z] Ob] bb-z] WE] 207 bor} werk | boro-| Ferrel Gor} git | seo] Choro] si-% | Og ; 

Civ loo} Sey, OBS] bez] OF 1, (ErL | THO-| BHO] O1-1] O77 | HEY oO! Ihara} Oz | ay} ; 

Weve} loS] ped P VBeP wba f Werb | Ley] Rrieof Crt] Lew] suo] wire! U9 | ave 

1Z*bI Wee~[ hor-of oz | vv (Ib9-ol *BIr0] Wesel | az 

: Itz 4 bL'C-[ PLEO] Lev! 291 | Qr90| Sez] HITE Sot { 
b W4-; Shd‘o] CH | +77] ob: O! b9eIO! OrOz! a4 | 
aD a [va [oral [sa] : 


rT 


RIE ETB yg, 


5-5-3 Basic Notes for Load Cases 2 and 3 Overturning: 


f SUBJECT “EYH \ R | T K COMPUTED By: 
‘SAMPLE OVERTURNING ANALYS 
EDR FLOOD WALLS € RETAINING WALLS] cueckeo av: 


Sign convensyon¢ 


Forces 2nd 
Pre. sures + 


+ 


Yo = 62:5 pcf 


C = 0.38 F582 © 0.74 ksf 


Yeed = (28 ect kar don* (45°- $/2) kp = : (48° 48) 


A a A OO 


HWEET UO. 2 


‘aSvQ BuHL 
iv Lb aNY 9 SiNiod 
OWINIVINOD 3NIT a 
JONOW FAZLVINIV 39 WU 
23NSsS3%ad ONYVAD WLIVS 


Witvs 
FAILOV 


DAVLSOVOAH 


DilvISOBAL Hl3v3S Bhissy 


we Bg 


ss 
fa) o 
rg : 
é g = 4 
3 r wy 
$9 i) A 

” 

-—€ 

via 

at ¢ 

<2 bi, Gonuire yteaberod wi 

z2 VPM pot 2 woigdo) ww} ; 

on prorat p sw Peg { 
xe SEM PPO7 yred dBauD 

Zz op POS 

Moe j 
ary eansseuic 
333 ol (ssteo/ in Swiof 

oO 

EU-le, -p eat) y 

wee ant (A Ve acum | 
5 ea | 
i = f 
: i 


ee = 
eae ee 


fall fit math Pra B cine ania 22 Sie ite leon a 


suesecr E X H 1 B | T K COMPL TED vv 


1 SAMPLE OVERTURNING ANALYSIS} 
FOR FLOOD WALLS E RETAINING WALLY cuecwen ov. 


hone SHEET NO. 


CALCULATE LINE OF CREEP HYDROSTATIC PRESSURES 
Note that these pressure wi th difterent from she 
pressore shotm in Exhibits H, IT, amd do Lecause 


Hic mesijoned: Bink et creep is im w difderent Ne cad tom 
(a0 oma the soil structure tater Pence), 


L. Lost head = cheedweter - daihweter y teks distence — BS tol 


otek distance 35,04 
2. Potamdiah heed = Chaedwedet - tailwater ) ~ Rosh Paed 
= 45 - lost hood 

TRmMAImims Sve page heed. 
» Position head Verticah distamce to 4eiQ weer, 

Yositive if Lebo desdweder. 
Uphibt haed polemrish hecd + position heed 
. Updi Pa pressure Vpbi pa Rord x WH. of water 


fe eG hoe ae ee ae ee 


ost [pedaatidl] Position UphiPt [UPR Pressure 

mowmet[ titi tera [herd [heed [rend | pet | 
9.S0 - 450 oO 

be 4.50 hoo F 10.50 

a 2.49 ff Wot frio.zo ff wet 10 15.4 

16.4% 5.04 }} 4.50 4:54 


Pes fewfoot > fo Le | 
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EXHIBIT K ae a a ‘BATE PEE NS, 
| SAMPLE OVERTURNING ANALYSIS! l 
| FOR FLOOD WALLS & RETAINING WAUS. Wc-Ken oy ee 


CALCULATE ACTIVE EARTH PRESSURE 

kag = tom (45°- $/2) = tam (45°- 2072) = 0.490 

Po = YHka ~2c/ka = Ci2g- 625) 62) C0144) — 2 100) (10-44) 
= 281-9S -980 =  — 648.25 


The soik with mok pull om the wall 
im the ockive stete; therefore , it P=zo. 


SUBJECT EXHIBIT K COMPUTED By: 


SAMPLE OVERTURNING ANALYSIS 
FoR FEO? WALLS Sera OIWG WALLEY CHECKED ay: 


SCS +20) CISS)LISO) 


bS Clb. 3d C1S0) 


FJ LOMICS WCISS) 


hS OSs1) C18 0) 
CONCRETE SULTOTALS 


BT + B132 
2125) Se Bee 


5.6 + 5.648 
3425) 2 


IOS (86132) (62S) 
1O.S (01649) CH) (62S) 
2BbIS (U2) CE) 
~ 48.0 (%2) 
656 CIMSILS) 
(1098.4 -6S6)C%2)C8) 
6S6 CU2) 
SUBTOTAL Hy 


$4946°S (8:4) 

C(loSO ~ S465) 059) CS) 
SUBTOTAL Ux 

Z3SUS Clb 3) 

(546.8 - 3515) C141) (4) 


234 C22) 

(loSO ~S96SI CS) 

453-5 LOoV)Ct) 

ClO1WS: $+ -1OSO)VCKS) CE) 
SUBTOTAL UWr---- + Ug 


5-5-4 Load Case 2 Overturning: 


SUBJECT EXHIBIT K COMPUTED BY 
SAMPLE OVERTURNING ANALYSIS 
FOR RETAINING WALL CHECKED Gy 


RETAINING WALL CALCULATION OF HORIZONTAL REACTION Force 


toe earth elvation 


tchthaa Pp 


= EC 10.2) Pp 


Get N: 


Subtotais from Page KS 


Horigontal reaction force 


Totds 


SUBJECT: EXHIBIT kK COMPUTED BY: 


[BAMPLE OVERTURNING ANALTSS 
-FOR RETAINING WALLS CHECKED By: 


16-3 = 
Reel toe 
ae) f- 
P 
Hee eee | Frog 
| | X-55i0 
1 
ee EP MS tt 
Resultamh vertical force is located ae = 5.514 
from. the toe 
Resulfomk rehio = SEE = 0338S F 0.333 
imside thi keer 
Base Pressure 
16 f 
Pee oP go SNE tase cio ane Se - 55} 


643.93 + 


1268.03 


19.83 
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5-5-5 Load Case 3 Overturning: 


SUBiEaE EXHIBIT K COMPUTED BY: DATE: FILE NO, 
SAMPLE OVERTURNING ANALYSIS 
FOR FLOOD WALLS CHECKED By: DATE: sneet no. /, 


FLOOD WALL CALCULATION OF HORIZONTAL REACTION FORCE 


tee earth 


ele vat iom 


Hp = He, + He, = +h, Pp + ha Pp 
BQN = (E)C4S) Pp + 5.4 Pp 


Pp = —— Sas 143.82 #/ te. 
(5) 04:5) * 54 


i} 


; # 
$04:590943.52) = 1693 


+ 
CSVVC143.52) © 4238 


Subbolds from #3 Q-S 


Horizon tal reaction force 2.5093 


(Vo TB 


To $0 S$ 


nae: 
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an 


a toh, TADOE P os, fences Ma 3 9 eA ER aera RICA” Regie 


i 
d 
4 
‘ 

3 


SUBJECT EXHIBIT K COMPUTED BY: DATE: FILE NO. 
“SAMPLE OVERTURNING ANALY SIS 
FOR FLOOD WALLS CHECKED By: DATE- sneer no. fa 


SIVA 2 5.400 
104496 from the tee 


Resubtomt verkical force is located 


Resultamk ratio = 3:92 _ 2 9.3620) 0.333 
16.3 INSIDE the kerm 


BASE PRESSURE 


+ UO44 6 [162 - 5.4][48:3] 


Ch) C163) 
ics ; 


643.43 
WN. 24 


110.62 
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See Eee al . 


5-6 COMPARISONS OF RESULTS 
5-6-1 Sliding Factors of Safety: 


Percent 
of 
Load Case Program Exhibit Difference Exhibit 
2 5.52 (shear friction) 5.42 0.10 1.8 
3 4.01 (allowable strength) 4.04 ~0.03 0.7 
5-6-2 Load Case 2 Overturning Stability: 
Percent 
of 
Item Program Exhibit Difference Exhibit 
Resultant ratio 0.3382 0.3385 -0.0003 0.89 
Bearing pressure 
At toe 1259.83 1268.03 -8.2 0.65 
At heel 18.48 19.82 -1.34 6.76 
Maximum passive pressure 1153.1 1159.02 ~5.92 0.51 
5-6-3 Load Case 3 Overturning Stability: 
Percent 
of 
Item Program Exhibit Difference Exhibit 
Resultant ratio 0.3618 0.3620 -0.0002 0.06 
Bearing pressure 
At toe 1169.19 1177.24 ~8.05 0.68 
At heel 109.12 110.62 -1.5 1.36 
Maximum passive pressure 741.21 743.52 -2.31 0.31 
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POG SCORER OMS Sew CRMC LEE 


CHAPTER 6: PROBLEM V5 


6-1 DESCRIPTION OF PROBLEM. This problem uses load case 1 of problem 

Vl and adds a new load case 2 like load case 1 except that data 
list SOLP is used to change IFWOC from its default value of 2 (Coulomb) 
to 1 (wedge). 


6-2 DATA PREPARATION. Start with date file EX1DATA from the Basic 

f User's Guide, and add a new data list. Do this interactively. 

Run module SP for pressures on the stem, not module FA. This should give 
the same forces and elevations for both load cases. 


Se 


DATA FILE: 


@LIST EX1DATA 


1000 INIT 

1101 

neo P 

1030 N 
a 1040 NAME EXAMPLE 1 -- BASIC RETAINING WALL RNALYSIS 
B e000 SSMC 0 87.29 4.0 


eh10 IST o 74.0 100.0 
3000 SPES 18.0 0.0 120.0 18.9 U.0 3000.0 4606.0 3000.0 4600.0 BOL 
2010 SPH1 OF 30.0 0.0 tev.G F OU C Cc 


3020 SPT7 9 30.0 0.0 120.0 
4000 WLA 87.5 2¢.0 C C 
¥ 4010 WLAB 11.0 i1.0 12.6 0.0 
4020 WLAH 16.0 3 18.0 
4030 WAS 12.0 8.0 189.0 0.0 o09 € 
3040 WLAT 72.5 18.0 100.0 0.0 100.0 
S900 STLE 1 £0.79 1 &.79 
5010 STLB 1 1 0.79 1 O79 
S920 STLB 13 1 6.79 1 0.79 
5000 UPDATE 


aaa 


6-1 


"2 


‘RAN BAS. 6 ARE Rae 8 ew rite CRD hat eae 1 ci in wl a Ct og AON SI, 


pas . 2 ‘ . 
re pam FS tapes ee ae, 


ROD oe 


6-3 TIME-SHARING TERMINAL INPUT /OUTPUT: 


eFORTRAN 
@RUN WESLIB’ TWDA>R 


09-17-80 13.666 
3 


PROGRAM TWDA -- 713-F3-R0O 027 
T-WALL DESIGN ANALYSIS 
PEL 1.6 AUG 80 


as a 


‘PESPOND WITM © FOR RNY HELP? 


ENTER UPDATE FILE NAME ©7 CHAP RAX> 
7EXVSUPD 


FOR REPORT FILE> 

ENTER NAME TO BE USED ON REPORT FILE IDENT CAPD: 12 CHAR. MAD, 

eo A. PRICE 

ENTER YOUR MACON ACCOUNT NUMBER 

* SSBSSe 

ENTER NAME OF COMMAND-DHTA FILE OR 

ENTER A CRRRIAGE RPETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVEL: 
“EXL DATA 

PROCESSING DATA FILE... 


s UPDATE FILE RESET 


2 DATA FILE PROCESSING DONE 
PETURN TO INTERACTIVE INPUT 
* OMMAND 

“smrPe tc 


HOT ENOUGH VALUES ENTERED IN BATA LIST - SOLP 
TRAILING VALUES SET TD C’ 


¢ OMMAND 
‘CASE ete 


COMMAND 
RUN SP 


HOP ITZONTAL ACTIVE EARTH PRESSURES FOR LOAD CALE 1 
FOF CLALSIC (COULOMB: @NeLV IID IN CP CFROE OF (TEM: 


6-2 


a PEER ~ teri oe oe 


FOP THE REOVE LORD CALE THE RESULTANT FORCES RARE: 


RESULTANT HORIZONTAL STATIC ACTIVE FORCE = 4220.41 LES-HORIZC FT 
RCTING @T ELEVATION 78.49 


PESULTANT HORIZONTAL RACTIVE FORCE <IN EXCESS OF STATIC> 
DUE TO EARTHOURFE = 0. LBS-HORI2Z FT 
ACTING AT ELEVATION a. 


HORIZONTAL ACTIVE ERPTH PRESSURES FOR LOAD CASE 
4 FOP WEDGE ANALYSIS IN TP ‘FARCE OF STEM. 


ee 


FOR THE ABOVE LORD CASE THE RESULTANT FORCES ARE: 
RESULTANT HORIZONTAL ZTATIC ACTIVE FORCE = 4212.99 LBS-WORIZ FT 
ACTING AT ELEVATION 78.50 
RESULTANT HORIZONTAL ACTIVE FORCE <IN EXCESS OF STATIC? 
DUE TO ERP THOURKE = oO. LBS-HORIZ FT 
ACTING AT ELEVATION 0. 
2 UPDATE FILE RESET 
3 COMMAND-DATA PHASE ENTERED 
 OMMAND 
7END 
ENTER 5 TO 2END REPORT TO ADPC TERMINAL 
OR 0 TO :AVE IT AS A PERMANENT FILE 
OF 1 TO DETACH ‘DESTROY? IT-- 
7 ay 
ENTER NAME FOR NEW PERMANENT FILE TO HOLD THE REPDFT FILE «8 CHAP. MAX. : 
} E. VSREPO 


PEPORT FILE SAVED AS FILE NAMED EXVYSREPO (UNLESS <50> MESSAGE PRINTED HEOVE: 


1OUR UPDATE FILE FOR FUTURE RESTART 15 NAMED EXVSUPD 
sro Ob (PELEASE UNNEEDED FILES) 


Pa 
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6--4 REPORT FILE PRINTOUT: 


33:40:56 CN 9717/80 


NOTES 10 EXPLAIN SPECIAL FRINTOUT THAT MIGHT. KE IN THIS FILE-- 


THE VALUE "-.1254F451° 9S USEN VC WENQTE AN UNIEF INET LITEM: 
fHe VALUE *-. 14328451" MEANS THAT THE DEFAUIL VALUE WAS REQUESTED. 


A "MEMURY FAULT) AT ...° MESSAGE FRORAKLY MEANS THAT NEELEL LATA 1S UNDEFINED. 


ENT! OF NOVES. 


COMMANID ENTERED: 
(NCC 


#- ALL TATA RESET FOR FRESH START --#@ 


COMMANTO ENTERE Lt: 
R 


COMMANLE ENTERE It: 
N 


hea ee ee ae J 
- : SR eS RE st oe: 


i 


14 4b 24 ON BE Seo 


Meld HEC rat t PO RE A NONOHYRHRAUL TC KETAINING WALL 


COMMANTE ENTERED 


sbevtat PoeAMrtk ~ RASTOE RETAINING HALL ANAL YSIS 


HOAONT ENTE REE 
Gul 08 By 6 O 


Cortartite bath ket 
Get 9 274A DD 100 0 


COMAANTE ENTE IE TE 


Orbs 100 0 170 0 1H 9 0 9 4000.0 4400.0 4000.0 4600.0 40.0 


Con Ann ENTE EEL 
‘Hd O 20-0 0 0 170 0 f oo € € 


COMMAND ENTERE TE 
set? 8 3409 OO t70 0 


COMMANTE EAGER Rd fe 
i ey of oh) Oo ( 


COMMANTE ENTERED 
weak tt O L1 0 17 0 0 06 


COMMAND ENTERED 
WeaAH tR OO %& TRO 


Ciittode 1 are RE Tt 
Wh An WoO Of 18 O Oo OO fT 


CUMAONE ENGR REY 
we At fn eay tH 100 0 0 0 woo 4 


CAME RAE EE Te 
Oe cd 2 Pe 7 a 


{tirade Peel eb te 
Sk ob F O 4M | Oo 28 


Cdietete ote Fede bed ts 
‘bbe ota 1 ou | LS ae oe 


Cte EEE eb te 
TH rede 


+ 
# URNATE FILE KESET 
+ 


COMMAND ENTEREH- 


SUMMANTE ENTE IE Tt 
Sake a t C 


NO ENOUGH VALUES ENTERED IN AIA LIST 
(Rat! ent Yar URS SET 1 7” 


CUMMANTY ENTERETH: 
CASE PL 


COUMMANTO FATE RET: 
RUN Sb 


| XAMFELE 
’ 

fF ORPGIN 
$ 

TH RAMI Y 
MEF AU 1 
OEP AULT 
UEP AU 4 
TR AUF 
TEE AUT 
TRE AUT Y 
THERA T 
OEE Uf 
TER AU 
THR Att 
NEE AGH 7 
HER AUE 4] 
Me RALLY 
Teh EY 
THA AH 


TE Ly 


‘ YEP ATHY 


ThE AU 


Veet lt 


Cb tits 


Tea tpt 


THEE AU 


WEF AULT 
THF AULT 
THRE AULT 
(EF AULT 
IHF F ALI 
UFFAUL T 
CFF AULT 
DEF AULT 


Uh R AULT 


ANAL YSIS 


USE 
UGE LI 
USE LI 
USEFI 
USEU 
USE 
LUISE Tt 
USE IU 
USF 
USEIt 
(Gk U 
UGh 
UGE 
UGE MN 
USF It 
Gt Ut 
Veh Ts 
tibu 
CUSED 
UGE 
UISt 
ttag ft 
USETr 
USE Tt 
USE Le 
UISE Is 
USE It 
USEL 
USET 
USE It 
MISE 


UISETI 


£5 RASIC KE TALNING WALL 
13°49 57 ON 9/17/80 
HWASTO SEARILITY TATA CHECK 
VALUE tn 4&2. 00000 
VAL UE Th 150 O000 
VALUE Ot 1. 000000 
VALUE UE 2.000000 
VALU Or 0 

VALUE OF 0 

VALUE UF Oo, 

VALUE Cee Q. 

NTE ANE Ob 0 

VALUE CF 9, 

VeLu ar QO, 

SAE Ub OOF 14) 

VALUE UF 1 O00000 
VALLE CF 1.000000 
VALUE (CF 1.900000 
UAT OE CE c 
VALUE Ci 4 
Sp TE } 600000 
SE Uk fat a SAIS 
VAr Ub 

yp ie th YP OOO 
ay ee { 
VALUE CF 9 

VAL UF (IF 1 
VALUE CF 1, 000000 
VALE CE 0. $253333 
VALUE (OF z 
VALUE OF #. 0090000 
VALUE CF 1 
VALUE OF 6 

VAI UE Cr 190. 0000 
VALUE Ce oO. 

proms 


GANAW (LOAN 
GAMAC (LOA 
ESS (LGA 
XW C1 GAL 
UCEXS3 CLOAL 
UCEXS4 CL GATTI 
UCE XSt ct cali 
UICKES4 (LOA 
UCRES? Chaar 
UCHR Fy CLOAT 
WORE S7 CL ALE 
UCHE GA CL OAL 
UCES CLGATt 
UCHK CL CATE 
UCU; {LOA 
AF MOC CL CAT 
34 tm (Loan 
Cr CLA 
KRITIN CL tnt 
KKACK CL Art 
1 OMTN Chaat 
NOL VUE CHT 
HGSW (LOAN 
JF SOM (LOAT 
CEMA CLOAL 
REMIN CLOAT 
KRACK (LoAl 
FSMIN CLOAL 
NSL. TNE (Loal 
HGSb Ch UAT 
“HSSSH Cl OAL 
WISSH (CLOAK 
m ET 


CASE 
CASE 
CASE 
CASE 
CASE 
CASE 
CASE 
CASE 

CASE 
CASE 
CASE 
CASE 
CASE 

CASE 
CASE 
CASE 
CASE 

CASE 

CASE 
CAGE 

CASE 


CAST 


1) 


d) 


7) 


Sesnse 2sPe ee 


» th 


EXAMFLE 1 -- HASIC RETAINING HALL ANALYSIS 
15:49:57 ON 9/17/80 


+ 
HEGIN FART 2 QF STAKILITY HATA CHECK 
+ 


EXAMPITR J o-~ RASIC RETAINING WALL ANALYSIS 
14:49:57 ON 9/17/80 


' 
# HEGIN MOUMME FA 
' 


VARIARLE HEELH CALCULATEN 7.90 CHW TW2-1STH) 
VARLARLE HSBPB CALCULATED OR DEFAULTED TO CLOSE COORDINATES, 
HSRFR = 0.444444 IN/FT. 


COORNINATES Ci CORNERS (CF WALL CROSS-SECTION 


X-COURTHINATES ARF + TOWARKH HEEL FROM RASIC WORKING FOINT (CRWE) 
Y-COORGINATES ARE ELEVATIONS 


Y BESCRIPTION OF POINT 


KASIC WORKING FOQINT = TQE-SINE CF STEM TOP 
BOTTOM OF TOE-SIDE FACE OF STEM (AT FSi) 
KETUEEN 151 AND 1S2, ON TOF FACE OF TOE 
ror OF TOEHS = AF OUTER END OF Fe 

JOE EN CIR KASE = AT BIEL 

HEEL END OF BASE 

TOR GF HEEL T2 = TOP OF GUTER END OF HEEL 
BOTTOM OF HEEL-SIDE FACE OF STEM 

KOTTOM OF HEEL -SIME TOF PANEL GF STEM 

TOR OF HEEL-SIIE FACE OF STEM 


pe. ee 


4, 


EXAMPLE 1 -- RASIC RETAINING WALL ANALYSIS 
15°49°58 UN 9/17/80 


PORPGUN DATA CHECK FOR ACTIVE FARTH PRESSURES COMPUTATION 


' 


COULCMB7S CORFFICTENTS QF ACTIVE FARTH FRESSURES FOR: 
RACKE CLE LAYER KA VALUE 


“| “0 4879 _ 


HORTZONTAL ACTIVE LARTH PREGSURES FOR PUAN CASE 1 
FOR CLASSIC CCCULOME) ANALYSIS IN SF CRACK CF STEM) 


GQUTSUT OF ARRAYS HS, EHS, ANI Y¥VS IN MUTULE SF FOR CLASSIC ANAL YSIS. 


FICVATTON INCREMENTAR HORIZONTAL INCKEMENTAL HOR] Z0N7AL 


STATIC fF ORCE EARTHQUAKE FORCE 
CFT) CL RS/ET) (LES/ET) 
7 AY 7. SEED 0 
4 B7 44 414 i¢) 
Res M7 YRS 0. 
AAAS 14464 0. 22 
4 AN THA AL 0. 
es a PAs. OF 9 
fy alee 779. EH 0. 
QO ahs BH 4 0. 
wy MN? WAPOA 0. 
“EE ATT ANY fr 0. 
77 Nov BO614 0. 
76 M7 Sti och QO. 
whe Gta? fe RA Q. 
YA AGT Aah 19 0. 
7A 000 JAY bY 0 


Pe THR ATOM TOAD CASE THR RESULTANT FORCES ARE: 


RE GSUD TANT HORT ZONTAL STATTO ACTIVE FORCE = 720.41 
ACTING AL ELEVATION 7H AD 


PRSSHORT? FT 


KE SUL TANT HOKIZONTAL STATTOE ACTIVE FCCE & 42790 AL LRS/HORT?, FT 
ACTING AT EEEVALIUN 7H AD 


KESUD ANT HURLZONTAL ACTIVE PORCL CIN EXCESS OF STATIC) 
CUE TO RARTHQUAKE = 9 LES/HORTZ FT 
ACTING AT ELEYATTON Oo. 


HURIZONTAL ACTIVE EARTH PRESSURES FOR EGA CASE 2 
BOR WEDGE ANALYSTS JN SF CFACE OF STEM). 


QUIFUT OF ARRAYS HS, EHS, ANTE YYS IN MOMULE SFOPOR WELGE ANALYSIS 


FLEYATION INCREMENTAL HORTZONTAL INCREMENTAL HORT ZONTAL 


SYATIC FORCE FARTHQUAKE FORCE 
cer) (LBS/FT) CULBS/FT) 
BG. WAM Fa) oO. 
Hos 90S 7A 7R7 0 
fA RAY IPA 64 c¢) 
FS RTS 174.50 Q 
As 0 PPA ‘A 0) 
4. FAA PAT? 0 
LO 7CR NPQ Of ) 
79 bY A7R YR 0 
VE ADH 4V3 079 9 
77.623 ATSB BS 0. 
Va EVE mek Ed Oo. 
24 MER GIA 3? 9 
YA SAK OA Fe 0 


FOR VHE AROVE LOAT CASE THE RESULTANT FUIRCES ARE: 


RESULTANT HORTZONTAL STATIO ACTIVE FORCL = AP1e 99 LHRS/HORIT? §T 

ACTING AL FLEVATSON ZED 

RESULTANT HORTZONTAL ACTIVE TORCE CIN EXCESS OF STATIC) 

RUE TO FAR THAUARE = 0 LRS/HORIT2Z FT 

ACTING AL ELF YATTON 9 
a 
teen) MODUL FA a 
+ 


+ 

# URTATE FILE RESET 
+ 

COMMANT ENTERED: 
RUN GA 
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TXAMPLE 1 -- RASTO RETAINING WALL ANAL YSIS 
L5:5t 14 ON 9/17780 


POREGIN PART & GF STABILITY HATA CHECK 
t 


PXAMETA 2 9 - HASTE RETAINING WALL ANALYSIS 
13°51 14 HN 9717780 


+ 
e PIN MOTE FA 
t 


VARTARLE HEEL Ot CALCULATEL 7.80) CHUA TM TGR) 


COCRTINAIES OF CORNERS GF WALL CROSS-SECTION 


X-COOKMINATES ARE + TOWAKT HEEL FROM BASIC WORKING POINT CKO) 
Y-COURTEINATES ARE ELEYATTONS 


Y HESCRIV VION GF POINT 


QO. 5000 BASIC WORKING POIN( = Foe-SftE OF STEM TOF 
Qo. 7A. 0000 KOVTOM CF TOR-SIME FACE tf STEM CAT TS) 
0 0000 KE TWEEN TS2 ANTI 1S?, ON TOF FACE OF 10E 
“0000 74.0000 YOR GF VORHT = AT CUTER EN OF TW2 
7. 0000 7H 900 TUE END OF KRASE = AT RIFL 
¥. 0000 TP. 2000 HEEL BANS! GF KASE 
¥. 0000 74.0000 TOF OF HEEL V2 = TOR OF GUTER ENTE CR HEEL 
meOO 740000 ROU TOM OF HEEL -SIIE FACE OF STEM 
0000 RZ. O00 COVTOM QF HEEL -SINE TOF PANEL OF STEM 
3.0000 R7 000 TOR OF HEEL -STIF FACE OF STEM 


LXAMFPLE Jo o-~ BASIC RETAINING WALL ANALYSIS 
1$:92:15 ON 9717780 


‘ + 
4 & HEGIN HATA CHECK FOR ACTIVE EARTH PRESSURES CUMPUTATION 
+ 
COULGME’S COEFFICIENTS OF ACTIVE EAKTH PRESSURES FOR: 
BACKFILL LAYER KA VALUE 
0.3711 
HURIZONTAL ACTIVE EARTH FRESSURES FOR LOA CASE 1 
FOK CLASSICCCOULOME) ANALYSIS IN SA CENL OF HEEL) 
CUTFUT UF ARRAYS H, EH, ANI YH IN MUIIULE SA FOR CLASSIC ANALYSIS. 
ELEVATIUN INCREMENTAL HORIZONTAL INCKEMENTAL HOKIZUNTAL 
4 STATIC FORCE EARTHQUAKE FURCE 
(FT) CLES/ZET) (LES/FT) 
4.790 V.APIP 0. k 
7.790 44527 0. i 
#6. 790 #9. OF 0. 1 
ft 790 222A. Se 0. ; 
4.790 17.42 oO. { 
#3. 790 P22. bAa 0. / 4 
Ro. 790 247 16 0. 
1.790 411.69 0. 
i. 0.790 Rab Pet 0. 
3 79.799 400.7% 0. 
78. 790 44h 27 0. 
77.790 4H9 HO 0. 
a 76.799 544.35 0. ; 
Ee! 7%, 790 7B. Gy Q. 
' 74 790 624. 58 0. { 
18790 667.93 0. i 
7? #99 Qn 72 0. t 
4 Ze HOO 104. Sf 0. 
.. 


POR THE ALRGVE TOA CASE THE RESULTANT FORCES ARE: 


ae 
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KESUL TANT HORTZONTAL STATIC ACTIVE FORCE = 3907.97 LKS/HURKIZ FT 


ACTING AT ELEVATION 77 9% 

RESULJANT HORTZONTAL ACTIVE FORCE CIN EXCESS OF STATIC) 
UF TO) EARTHQUAKE = G. LRS/HOKIZ FT 

ACTING AT ELEVATCON 1?) 


HORIZONTAL ACTIVE FARTH PRESSURES FOR LOAL CASE 2 
FOR VLHGE ANALYSIS IN SA CENT! GF HEEL). 


; | GUITRUT GF ARKAYS H. EH, AND YH IN MOMULE SA FOUR WEDGE ANALYSIS. 
FLEVATION INCREMENTAL HORIZONTAL INCREMENTAL HORIZONTAL 
STATIC FURCE EAKTHQUAKE FORCE 
(FT) CLERS/FT) (LERS/FT) 
Be. SLO 2O 450 0. 
RY. 40 41.349 0. 
A ADS 104.7% 0 
ths Aare 146 Yt 0 
ALYY? 1H4. 0 0. 
REOETY PE4Y YS 0. 
Ba AI POM U4 0 
1. 4058 406.74 0 
fO, AAA B47. 64 0. 
79 &H46 SHB EA oO. 
77k AVY AA Q. 
77.779 470.44 0. 
76.492 O91. 2:4 QO. 
7h REA Ser 14 Q. 
TA IE 93.04 0. 
7A YRS 624.94 QO. 
“EWTY 1550.5 0. 1 


FO THE AROVE LGATE CASE THE KESULTANT FORCES AKE- 


KESUL TANT HURIZONTAL STATIC ACTIVE FORCE = 6580. 59 LHS/HOKIZ FT 
ACTING AT ELEYAT COON 77 44 
$ 
| RESULTANT HORIZONTAL ACT EVE FORCE CIN EXCESS UF STATIC) 
od AVE TO EARTHQUAKE = O.  LAS7HOREZ FT 
* ACTING AT ELEVATION 0, 
+ 
i # UPDATE FILE RESET 
: + 
4 
COMHANTO ENTERED: 
Bi kau 


+ bANIWIOH 


ered at ft les 
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i 
i 


6-5 COMPARISONS OF RESULTS. Since the Coulomb active earth pressure 

calculations of problem Vl were verified with that problem, veri- 
fication of the wedge method requires only showing that the two proce- 
dures yield the same answers: 


Percent 
of 
3 Coulomb Wedge Difference Coulomb 
& 4220.41 lb/ft 4212.99 lb/ft 7.42 0.18 
At el 78.49 At el 78.50 0.01 0.013 
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CHAPTER 7: PROBLEM V6 


7-1 DESCRIPTION OF PROBLEM. This problem uses load case 2 of problem 
V2 (water 3 ft down from top of stem) and adds an earthquake accel- 
eration factor of 0.2. Load case 1 is deleted. 


7-2 DATA PREPATATION: 


REST EXV2UPD (restore problem V2) 
CASE 1 2 (one load case, number 2 only) 


List 
Name LC IFWOC NODE IFSOM NPPD RKH RKV_ CFMA 


SOLP 2 s S s S 0.2 0.0 s 


7=3 TIME-SHARING TERMINAL INPUT /OUTPUT: 


oF DP TRAN 
RUN WESLIB- TUDAR 


09717780 14.716 


PROGRAM TWDA -- 713-F3-R0 027 
T~WALL DESIGN-ANALYS IS 
REL 1.0 AUG BO 


‘RESPOND WITH ? OR RNY HELP> 


ENTER UPDATE FILE NAME <? CHAR MAX) 
7EXV6UPD 


FOR REPORT FILE> 

ENTER NAME TO BE USED ON REPORT FILE IDENT CARD» 12 CHAR. MAX. 
TW. A. PRICE 

ENTER YOUR MACON RCCOUNT NUMBER 

* PPBSES 


ENTER NAME OF COMMAND-DATA FILE OF 
ENTER A CARRIAGE RETURN IF COMMANDS APE TO BE ENTEPED INTERACTIVEL?® 


[> THIS AN INITIAL RUN OR FR RESTART OF A PREVIOUS RUN? 
ENTER ‘INIT’ OR “REST” 


COMMAND 
REST ExVeuPD 


a- ALL DATA RESET FOR FRESH START -2 
2- COMMON DATA RESET FROM RESTART FILE EXVcUPD » UPDATE FILE PESET -# 


COMMAND 
*CRSE 61 2 


ILOMMAND 
7SOLP 2 3 §$ 3 & Oe OD Ff 


COMMAND 
FNAME FCRUN EXAMPLE Ve+ LOAD CASE 2 PLUS 0.2 ERPTHOUAKE 


COMMAND 
UPDATE 


#% UPDATE FILE RESET 
3 


COMMAND 


°TRCE 3 
COMMAND 
7RUN FA 
{4:49:25 GN 9-17-80 
l4s492:25 ON Y-tr-su 
t4i:492e¢5 ON FIP 8b 
14:49:e7 ON 3-17-80 
THE FESULTANT RATID = H.22030 FOR LOAD CHEE 
14:9922% ON 9-17-80 
FINAL FACTOR OF SAFETY AGAINST ILIDING = 1.4.35 FOR LOAD CALE 


Ey ALLOWABLE i TRENGTH METHOD 
© sl+Ft+et TRANPHI * =TANPHI “FS 


194:49:°47 DON S-17-°80 


14545548 ON Se17-a0 


TOTAL CONCRETE VOLUME 


Bl.s2 «CU FT - LEode 
19:99:49 ON F°17-80 


ENTER 1 TO [EE PLOTS OF THE DATA AND ANALYSES 
‘MARE HAPD COPY BEFORE CAPRIAGE PETIIFN: 
OF © TO OMIT THE PLOTS 
m4 


& UPDATE FILE RESET 


= COMMAND-DIATAR PHASE ENTERED 


* OMMANT 
“RUN MF 


+ REGIN MODULE WA 


ENTE? 1 TO EE A TABLE OF > AND Y CORNER COC -DINATE? 
OF © TO CONTINUE WITHOUT SEEING THE TRELE 


FOF LOAD CALE 


14251245 ON S-17-86 
BEGIN STRESS ANALYSIS 


ENTER T TO GET THE ANALYSIS RESULTS AT YOUR TERMINAL 
OF F TO PUT THEM IN THE REPORT FILE 
OR B TO PUT THEM BOTH PLACES 


ENTER THE LOAD CASE NUMBER YOU WANT ANALYZED 
OR R ZERD FOR ALL LOAD CASES IN DATA LIST “CASE” 
OR « TO TOP THE MODULE 

ray) 


14:S$2:20 ON 9-17-80 


% KEGIN STEM STRESS ANALYSIS 


TELECT TYPE Cs + GR F ANALYSIS FOP STEM (OP 7+ Ne Bs OP e+: 
7¢ 


THERR AT A DISTANCE p ABOVE THE BASE-- 


--- SHEAR ANALYSIS AT ELEVATION 46.95 16+ VY FROM TOF PUTHED TOWRPE TOE. ~--- 
LOAD v N COMP +> M UNIT SHEA ALLOWABLE ACT si-- 75 
CAITE LB ~ LICE LB ~ SLICE CB-FTYOLICE ITPEST PIT UNIT LTRED? PROV! [OF 


=r wee we swe ene ee weew ne ne eee mew we en eee wen www wen ee ee eee 


¢ 7371.4 Se7é.1 SiS91. 24. 367 ml, SUS | ie 
MOMENT AT THE BRSE-- 


FLEXURE ANALYSIS AT ELEVATION 44.84 6+ M = TENDION AT HEEL: 
LOAD N «COMP=+: id = 
CHIE LE ~ SLICE LB-FT/2LICE PSI Pal 


¢ 6040. elds. 791. I501e. 


.TEM ANALYSIS COMPLETE TO BASE 


TELECT TYPE Cy» fe OR F ANALYSIS FOR STEM sOR “+ Ne Fe OF @:: 
ad) 


14:53:45 ON g-ire8o 


* BEGIN TOE STRESS ANALYSIS 


ZELECT TYPE Ce t+ OR F ANALYSIS FOR TOE ‘OF fe Me be OF or: 
a 


THER® AT f DISTANCE p FROM THE © TEM-- 


--- HERP ANALYSIS AT & = -1.332 6 8.917 FROM END OF TOE) «+ V = END DOwtm: --- 
LOAD Vv N «COMP +: M UNIT 2 HERF ALLOWABLE ACT e1e-77 
CHE LE LICE Lk SLICE LB-FY- SLICE TRESS PET UNIT I TRESS PROVI!IOKN 


MOMENT AT THE STEM «POINT 2: -- 


FLENURE ANALYSIS AT X = -U.001 © 3.249 FROM END OF TOE «+ M = TENZ ION IN TOF: 


LOAD oN CCOMPa+) M FC FS 

VecE LB CLICE LB-FT-TLIce PIL PSI 

& earn. -37 012. Be6. 15972. 
\ TOE ANALYSIS COMPLETE TO :TEM 


[ELECT TYPE C+ 2+ OF F ANAL EIS FOP TOE (O® «5s Ne fe OF oF: 
oh 


14:54:55 ON ¥Y- 17-80 
BEGIN HEEL (TRESS ANALYSIS 


LELECT TYPE Cs 2s OF F ANALYSIS FOR HEEL OR <*>» Ne Re OF 8: 


4, 


[HEMP AND MOMENT AT THE = TEM-- 


~~~ SHEAR ANALY ETS AT OS Se. 501 61d.cao FROM END OF HEEL: + ¢¥ = ENE Obi: --- 


LOnD s tt «COME +: ti UNTT [HEAP ALLOWABLE ALT s1 2-07 
CMlE LB SLICE LE TLIVE LE-FT fLICE TRESS FLL UNIT I TRET. PROV. Tor 
é Sede.7? 35.0058 $4054, e670 ete cle Ba vedte ¢ 


FLESURE ANALY IID AT ow = ee. 50) cld.c4¢s FROM END OF HEEL: + +M = TEN DION IN TOF 


LOAD oN +COMP=6) M FC 
: CATE LB > DLICE LB-FT-SLICE Pi 
2 -35, 44640, Lied. 


HEEL ANALY IT? COMPLETE TO ENE 


TELECT TYPE Ce cs OR F ANALYSIS FOR HEEL ‘OP =s Me Fe OF @:: 
“te 


= MODULE bl COMPLETE 


ag 
2 


2 = 


+ LIPDATE FILE RESET 


& COMMAND-DATA PHASE ENTERED 


ct 


* OMMAND 
"END 


ENTER 5 TO SEND REPORT TO ADPC TERMINAL 
OR 0 TO SAVE IT AS A PERMANENT FILE 
ORF 1 TO DETACH «DESTROY? IT-- 


ENTER YOUR ADP CENTER TERMINAL MACON STATION CODE 
7FO 

IMLIMB : &993A 

‘OUR UPDATE FILE FOP FUTURE RESTART IS NAMED EXYSUPI 


FYor Ok “RELEASE UNNEEDED FILES) 


° 
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t 
' 


ZFORTRAN 
SRUN VESLIB/TUDA,R 


00/18/80 10.222 


PROGRAR TUBA -- 713-F3-RO 
T-UALL DESIGN/ANALYSIS 
REL 1.0 AUB BO 
(RESPOND VITH ® FOR ANY HELP) 
ENTER UPDATE FILE NAME (7 CHAR MAX) 
PEXVGTERP 


FOR REPORT FILE 
ENTER NAME TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX. 


PU.A.P. 
ENTER YOUR RACON ACCOUNT NUMBER 


ENTER NAME OF COMMAND-DATA FILE OR 
enter a CARRIAGE RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY 


IS_THIS AN _ INITIAL RUN OR A RESTART OF A PREVIOUS RUN? 
ENTER ‘INIT ¢ 


* OR ‘REST 
COMMAND 
PREST EXV6UPD 
8- ALL DATA RESET FOR FRESH ST 
8- COMMON DATA RESET FROM FROM RESTART FILE EXVGUPD , UPDATE FILE RESET -8 
COMMAND 
PRUN FA 


10314:54 ON 9718/86 
10:14:55 ON 9/18/80 
10314355 ON 9718/80 
10314367 ON 9718/80 


THE RESULTANT RATIO «= @.8303, FOR LOAD CASE 2 
10:14:58 ON 9718/90 
FINAL FACTOR OF SAFETY AGAINST SLIDING « 1.13, FOR LOAD CASE 2 
BY ALLOWABLE STRENGTH METHOD 
C’eC/FS+2C’ TANPHI ’ = TANPHI/FS 
10:15: 6 ON 9718/80 
10:15: 6 ON 9718-80 


TOTAL CONCRETE VOLUME = 81.88 (CU FT 7 LF), FOR LuAD CASE 2 
10326! 7 ON 9728/80 


ENTER 1 TO SEE PLOTS OF THE DATA AND ANALYSES 
(RAKE WARD COPY BEFORE CARRIAGE RETURN) 
grr ere a eee 


NOTE --- A DELL VILL RING AT werec ree TIMES 


ya i Ha 
SIMPLY ENTER A CARRIAGE RETURN 


1 TO TA 
2 TO PLOT FORCES AND 


@ 
ores DESIRED ACTIVE LOADCASE 


7-8 


DPNONLEVZ 8°O SNld B 3SVI GVO “BA FidwvKS NWI 


PLOT INPUT DATA 
PLOT FORCES AND MOMENTS 
TERMINATE GRAPHICS 


8 
: UPDATE FILE RESET 


8 
: CONMAND-DATA PHASE ENTERED 


COMMAND 
; FEND 
ENTER 5S TO SEND REPORT TO ADPC TERMINAL 
OR @ TO SAVE IT AS A PERMANENT FILE 
f 
i 


m OR 1 TO DETACH (DESTROY) IT-- 


your update file for future restart is named EXVGTENP 
stop OK (release unneeded files) 


BRELE EXVGTEMP 
or RELEASED-EXV6TEMP 


racine tae oe hie pcan ne eet 


RAKRRERKRARARARRARARRARARARARARRRARRARRARRRARRRARRARRARRRRRARRR 
1424425R AN G/4 7/80 


igus” « 


1 
i 
7-4 REPORT FILE PRINTOUT: | 
| 


NOTES TO FXPLATIN SPECTAL PRINTOUT THAT MIGHT BE TN THIS FIlEee 


fl 
4 
THE VALHIE "2, 123UF 631" TS HISED TO MFNOTE AN UNDEFINED TTEMe 
THE VALIIF "a, f432F 4631" MPANS THAT THE NEFANLT VALIIF WAS REQUESTED, | 

a 


A "MFMORY FAlltT af seu MFSSAGF PROBABLY MEANS THAT NEFNED DATA TS UNDEFINED, Hl 


PNT OF NOTES, 


COMMAND FNTERENG 
REST FXVAUIPH 
f- COMMON NATA RESET FROM RESTART FILE FXVPIIPD , UPDATE FILE RESFT of 


COMMAND ENTEREN 
fASF tf 2 


COMMAND ENTERED? 
sme 2 § § § 8 0,2 An § 


COMMAND ENTERED? 
NAME RERUN &FXAMPLE V2, LMAN CASE 2? PLUS 0,2 FARTHQUAKE 


COMMAND FNTFRED? 
HIPNATE 


4 a 
: # UPMATF FILE RESET 
a 


ate ek Seen a a aa ie Nee 


ee COMMAND ENTERED? 
TREE 3 


y COMMAND FNTFREN 
RUN FA 


i 
| 
i 


cubemtde  e. 
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ORR FeAME) F V2, [MAN CASE 2 PLHS ALP FARTHOUAKE 
14249325 OM 97/177AN 


a : REGTN HASTC STARTLITY PATA CHECK 

F t 
> VALUE OF GAMAW FOUND = 42.5n0n0 TN S/R CHEKRT (LOAD CASE A) 

: > VALIIE OF GAMA FOUND s 169, 9000 IN S/R CHFKRY (1 9AN CASE 2) 
> VALHE OF FSS FOUND = 1.000000 IN S/R CHFKRT (IMAM CASE 2) 
> VALIIF OF exw FOUND = ?.00n000 IN S/R CHFKRT (LOAN CASF 2) 
> VALUE OF 1ICFXS3 FOUND = 0. TN S/R CHFKRY (LOAN CASE 2) 
> VALUE MF WCRXSa FOUND 2 on IN S/R CHFKRT (LOAD CASE PA) 
> VALIIE NF Welk xXSS FOUNN = 0. TN S/R CHEKRT (LOAN CASE 2) 
> VALE OF UCRES! FOUND = a. IN S/R CHFKRT (LOAN CASE 2) 
> VALE OF HICRFS2 FOUND = 0, IN S/R CHEKRY (LOAD CASF 2) 
> VALUE OF ICRF? FOUND = 0. IN S/R CHEKRT (LOAD CASE 2) 
> VALUE OF HCRFES? FOUND 2 0”, IN’ S/R CHFKRT ((1OAN CASE 2) 
> VALHE NF 1ICRES6 FOUND 3 0, IN S/R CHEKRT (LOAD CASE ?) 
> VALUE OF 1ICWS FOUND 3 1.900000 TN S/R CHEKRT (LOAN CASE ?) 
> VALUE NF CWA FOUND = 1,.qn0nnn TN S/R CHEKRT (LOAN CASE ?) ; 
> VALE NF HewK FOUND = 1,an0000 IN S/R CHEKRT (LOAN CASE 2) 

By > VALUE NE TFKwOAT FOUND © 2 TN S/R CHEKTT (LOAD CASE Py 
> VALtIE MF TFESNM FOUND = 1 TN S/R CHEKIT (LOAN CASE 2) 

€ > VALUIF QF CEMA FOUND = 1, oonnnn IN S/R CHEKRT (LOAN CASE 2) 
NO NFEAHLT VALVE FOR RRMTR SA SFT TO UNNEFINEN c(i NAN CASE 2) 
> VALIIF OF KRACK FOUND = 1 IN S/R CHEKTT (LMAN CASE 2) 

q > VALUE OF FSMIN FOUNA 2 1.590909 IN S/R CHEKRT (LOAD CASE PA) 

> VALE FE NSI TRE FOUND = ? IN S/R CHEKIT (LOAD CASE PY 
> VALHF OF HRSw FOUND = oO. TN S/R CHEKRT (LOAN CASF ?P) 

j > VALUE OF nSIMEIC) FOUNA = a TN S/R CHFEKRT (LOAN CASE ?) 
> VALUE OF wNSAtle) FATIND = 9, IN S/R CHEKRT (104M CASF 2) 
> VALUE OF HSBCLE) FON = 199, 0NNn IN S/R CHEKRT (LOAD CASF 2) 
> VALUE OF £€SS FOUINA fs 1.900000 IN S/R CHFEKRT (LOAN CASE PP) 
> VALIIE OF FxW FOUND = 2,n000n0 IN S/R CHEKRT ¢1.NAN CASE 2?) 
> VALUE OF WSS54 FOUND 2 199,900 TN S/R CHEKRT (1.040 CASF 2) 
> VALIIE OF nTSSH FOUND = n, TN S/R CHEKRT (LOAN CASF 2) 
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RERIIN FXAMPLEE V2, LOAN FASE 2 PLUS 0,2 EARTHQUAKE 
14249325 NN 9/17/80 


tt 
# RECTN PART 2 OF STARTILITY DATA CHECK 
a 


RFRIIN EXAMPIF V2, LOAN CASF 2 PLUS 0,2 FARTHQUAKE 
1434925 ON 9717/R0 


c 
@ RFEGIN MODULE FA 
" 


CANRNINATFS OF CORNERS OF WALL CROSS@SFCTION 


XeFNNRNINATES SRE + TOWARN HEFL FROM RASTC WORKING POINT (ARP) 
Y=CNORDINATES ARF FLEVATTONS 


PT, x Y MF SCRIPTION OF POINT 
{ a, 45,000 RASIC WORKING POINT 2 TOF=STDOF OF STEM TOP 
? Oo. a4, ANZA ANTTOM NF TOFeSIME FACE OF STEM (aT TSI) 
5 n. GU ATA RETWEFN TS} AND TSP, AN TOP FACE NF TNE 
4 oR, P50N aa,snnn TNE OF TOFHT = AT NUTTER FND NF Two 

5 oA,2500 4agy,nonn TAF FN OF RASF & AY RTFI 

a 16,7500 4s annn HEFL FNM NE RASE 

"1 1H, 750N 4aa,snan TAP OF HEEL TA = TOP OF OUTER END OF HEF 
12 2.5nnn a4u,7Son HOTTOM AF HEFL @SIMF FACE OF STEM 

13 1.8900 45,90N0 ANTIOM AF HEEL eSIDE TAP PANFL OF STEM 

fa 1.590Nn 65, 0n00 Tab AF HEFL @STRE Fark OF STEM 

-, Ss 1H.2500 at ,annn ANTTOM OF CHTOFF WAL TINDER KEY 


pe! 


WITH HEFL FARTH CRACKEN(KPACKE1 FOR [NAN CASEe 2 ) 

When ARE THE TOP AND ANTTOM VALUES OF THE PRESSURE NTAGRAM 

1ISFN TN &NNTTION TO HYARNSTATIC PRESSURE OF STILL WATER, CREEP PATH 
STARTS AT THF RANTTNM OF THE CRACK UNIESS THF VERTICAL RESULTANT IS 
MUTSTNF THE KFOAN TOWARN THE TOF, 


HORTZONTAl NON@SEEPAGE PRESSURES ARE ZERO 

RFCAUSE YOUR KRACK VALUE NF £ CANCELS ACTIVE EARTH 
AND RFCAUSE PRESSURES WS ANN/ZOR wa (NATA LIST SCWH) 
ARF IINDEFINED, ZERN, OR NEGATIVE, 
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aa 


THF FALLOWING TARLFE INCLUDES WALL AND SOTL¢WATER MASS ARNVE BASE, AND : 
THE FORCES aCTING AN TT, EXCEPT THAT HORIZONTAL SEEPAGE AND UPLIFT : 
ARF NOT INCLUMEN HERE, “ACTIVE FARTH® INCLUDES THE W3eK4 WATER PRESSURE 

TF & CRACK TS ASSUMED TN THE EARTH COVER OVER THE END OF THE HEEL, 


LAMAN CASF 2? 


VERTICAL MORTZONTAL MOMENT 
FORCE FORCF 
{A/S8I TCF . LB/SLICE _.. 6LReFT/SL ICE 
WALL 12273,63 a, 132834,67 
ACTIVE FARTH 9, 0, 0, 
SNOT +WaTFR P5798, AA 0, 385587,24 
SHIRCHARGES Oo, 0, 0. 
NTRECT ( 2ans 0, n, 0. 
WEN f, a, 0. 
FARTHOUAKE a, RHOR, 08 =50066,99 
TOTAL WRNI2 82 Boar 00 36A309,920 
i 
# 
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ote Ley a ee OR 4 


RERUN FYAMPLE V2, 


14209397 Ae 


BEGIN THE AVERTHRATNG 


Laan CASsF 2 


COMPLTATION 


CRFFP PATH NESCRIPTION FOR 1 NAD CASE 2 


(94M CASE 2 PLUS 9,2 FARTHQUAKE 
QsIT SAN 


HYDROSTATIC PRESSURE 


XeCNNRNINATES YeCNNRNTNATES 
16,75 62,00 
16.75 43,00 
16.75 43,00 
16,75 43,00 
=A, 25 43,90 
, oA, 2S 50,90 
AVERTURNING HYDRAULIC GRANTENT & 00,3750 
> VALUE OF NPPNILE) = FANN 1 
> VALUE OF ~ADHS§ FOUND ann, 0000 
> VALHE OF PHTSY £OuNN 1$,00000 
: > VALE MF apHSa FOUND 0. 
id 4 . 
P, > VALUE OF ~ANHSS Founn o. 
> VALUE OF PHISA FOUND 0. 
> VALHE OF PHTSS FauAn a. 
| 
AT AASESSNIL INTERFACE? 
: WEIGHTEN AVERAGE COFFEICTENT MF FRICTION 


WEIRHTFEN AVERAGE ANWESTON 


FEFFCTIVE AaSF wINhTH 
EFFECTIVE LENGTH S&L ONG RASE 81 NPF 


. NORMAL ENRCE ACTING ON RASE 
FRICTION a 


FORCE 


FORTE NUE TA ANMESTON 
TOTAL 
HAPTZANTAL COMPONENT MF TNTAt ENCE 


FORTE ALANS RAS 
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TN 
IN 
1N 
1N 
IN 
1N 


TN 


S/R 
s/R 
S/R 
S/R 
S8/R 
S/R 


S/R 


{Ss 

4 
9 
14 
{a 


CHFKIT 
CHFEKRT 
CHFKRI 
CMFKRT 
CHEKRT 
CHEKRT 


CHFKRI 


A,e7 
ann.no 
a5.nn 
P5.no 
709,23 
ANAL AA 
nanan 
ana. 2e 
29,28 


c(Laad 
(LOAD 
(LOAN 
(Loan 
cLoan 
(Lman 


qmiaan 


CaSF 
CASF 
CASE 
Case 
CASE 
caSt 


Case 


(LAS/SO,FT) 


(FRET) 
(PERT) 


(LRS/SE TCH Y 
CUAS/SLICES 
CLAS/SLtcty 
CURS/SLECE} 
CUAS/SLICEY 


a) 
2) 
2) 
?) 
2) 
2) 


a) 


mentee Rela es A Make tt oon Cl: ante fe emo anand ncaa a Rae i tl Be ht Al 8 em ta 


PASSIVE FARTH PRESSURFS FNR LOAN CASF 2B 


NPPN 3 1 
Ele VATION MF TAP OF SOT. : 50,nA2 (FT) 
PRESSURE aT TOP MF SOTL = % (LBS/SQ,FT) 
SL EVATION ay ANTTAM NEF TNF : 43,00 (FT) 
PRESSURE AT BOTTOM OF TOF zs ©¢1{920,7 (LAS/SQ,FT) 
; FLEVATION OF LOWEST POINT ON WALL 43,nno (FT) 
? PRESSURE AT LOWEST POINT ON WALL = e1020,7 (.BS/SQ,FT) 
: PASSIVE FARTH FORCE Se =3644,5 (LRS/SLICE) 
4 PASSTVE FARTH MOMENT 8 AS33,3 (FT oLAS/SLICE) 


> HEGIN SEARCHING FOR AN FFFECTIVE BASE 


CREEP PATH DESCRIPTION FOR LOAN CASF 2 


eC NORNINATES YeCNNRNINATES HYDROSTATIC PRESSURE 

146,75 67,00 0. ’ 
1a,75 agian 1187.50 

16,75 43,90 1487,50 

16.75 43,nn 1187,50 

16.75 u3,on 1187,50 

10,A8 43,090 1187,50 

oA. 43,90 638,79 

“ALAS 50,00 0. 


QOVERTHPNING HYNRAUL TO GRAMTENT = dant 


> VALUF QF NPPN(IC) FOUNA 2 1 TN S/R CHEKIT (LOAN CASE 2) 
> VALUE OF anHs3 FOUND os ann,nonn IN S/R CHFKRT (LOAN CASE 2) 
> VALUE OF PHTISS FOUN = 1S5,nn000 IN S/R CHEKRY (LOAD CASE PY ; 
> VALIIF AF aANHsa FOUND 2 0. TN S/R CHEKRE (LOAN CASE 2) 
> VALUF AF aNHSS FOUND s 9. IN S/R CHEKRT (LOAN CASE 2) 

B! > VALIIF NF pHISa FOUND = 9. TN S/R CHEKRT (LNAN CASE 2) 

\ > Val'te OF PHTSS FOUND & 0, TN S/R CHEKRE (LOAN CASE 2)Y 

a 


AT BASE SSNTI INTERFACE? 
WEIGHTEN AVERAGE COFFFICTFENT OF FRICTION 
WEIGHTER AVERAGE ANHESTON 
FEFFCTIVE HASF WIDTH 
FFFECTIVE LENGTH ALONG BASF StnPE 
NORMAL ENRCE ACTING ON RASE 
FRICTIONAL FORCE 
FORCE DUE TO ANHESTON 
TOTAL FOPCE ALANG RASE 
HORIZONTAL COMPONENT OF TOTAL FORCE 


0,27 
4aon.00 (LAS/SQ,FT) 
19.08 (FEET) 
19,08 (FEET) 
$3620.01 (LAS/SLICE) 
3449,47 (LAS/SLICE) 
7632.50 (LAS/SLICE) 
11201,97 (LAS/SLICE) 
9171.97 (LAS/SLICE) 


PASSIVE EARTH PRESSIIRFS FAR Loan CASE 2 


NPPD 


FLEVATION OF TOP OF SOTI 
PRESSURE AT TOP OF SOIL 
ELEVATION AY ANTTAM NF INE 
PRESSURE aT BOTTOM NF THE 


FLEVATION NE LOWFST POINT ON WALL 
PRESSURE aT LOWEST POINT ON WALL 
PASSIVE FARTH FORCE 

PaSSIVF FARTH MOMENT 


i 
50,982 


z 

s 

= e 

z 63,000 
2 ©1810,5 
2 43,000 
ze efA10.5 
2 #6411,5 
s 15137, 


CREFP PATH NESCRIPTTION FOR LOAN CASE 2 


XeCNORNINATES YeCNORNINATES 
16.75 42,00 
16.75 43,00 
14,75 at,on 
16,75 at,oo 
14.75 43,00 

9,27 43,00 
oA 25 ay,nn 
oR 625 6,90 


AVERTHURNING 


> VALUE 
> VALE 
> VaLitF 
> VALUE 
> VALNE 
> VALUE 


> VALHE 


AT AASE SN 


ne 


nF 


nF 


lal a 


oF 


ay 4 


oF 


HMYNRATIL TC GRANTENT 


NPPAILO) 
annHss 
PHTS8$ 
anwysa 
aNHSS 
PHTSA 


PHISS 


FOUNA 


FOUND 


FOUND 


FOUND 


FOUND 


FOUNE 


FOUN 


INTERFACE? 


HYDROSTAT 


2 ,4Aq4 


1 
ann,nono 


1G,0N000 


WEIGHTEN AVERAGE COFFFICTENT NE FRICTION 
WEIGHTFM AVERAGE ANHESTION 
FEFFCTIVE RASF WINTH 


FEFECTIVE (FNGTM 


NMRM AE 


FRICTIONAL 


FORCE ACTING 
FORCE 


ALONG 


FORCE NuF TN ANHFSTON 
TATAL FARCE ALONG AASE 


HORTZONTAI 


RASE SLOPE 
ON RASE 


COMPONENT NF TOTAL FORCE 
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(FT). 
(LBS/80,FT 
(FT) 
(LA8/80,FT 
(FT) 
(LAS/S0,FT 
(LAS/SLICE 
(FTL AS/SL 


IC PRESSURE 

4, 
1187,50 
1187,50 
1987.50 
1187.50 
1187,50 
651,60 

0. 


TH S/R CHFKIT 
TN S/R CHEKRY 
TN S/R CHFKRT 
IN S/R CHEKRT 
IN ‘S/R CHFEKRY 
IN S/R CHEKRT 


IN S/R CHEKRT 


n,27 
ann,oo 
17.52 
17.52 
13979,78A 
354,72 
700A, 44 
19513.15 
19513.15 


’ 
) 
’ 


) 
1cé) 


(L.Oan CASE 
(LQAD CASE 


cinan CaSF 
(LOAN CASE 


(LAAN Case 
{LOAN CASF 


(LOAN CASE 


(LAS/SQ,FT) 
(FRET) 

(FEET) 

(LASZSLICF) 
CLAS/SLICE) 
(LAS/SLICE) 
{LBS/SLICE) 
(LAS/SLICE) 


?) 
?) 


2) 
2) 


?) 
2) 
2) 


! 


PASSIVE FARTH PRESSURES FAR LOAN CASE 2 


NPP 
ELFVATION NE TNP MF sott 
PUFSSURE aT TOP OF SOIL . (LAS/S$Q,FT) 
FIF VATION AT ROTIOM NF THE a3,nnon (FT) 


z 

= §,0A2 (FT) 

8 

2 
PRESSIIRE AT ANTIN™M HE TOF ® ©2915,0 (LAS/90,FT) 

s 

s 

a 

z 


0 


FB VATION NF I MWEST PAINT AN WALL a3 ,ono (FT) 

PUFSSIIRE aT LOWEST POTNT ON WALL -2015,9 (LAS/SQO FT) 
PASSIVE FARTH FORCE ©7135,5 (LAS/SLICE) 
PASSIVE FARTH MOMENT 16A46, (FYet AS/SLICF) 


CREEP PATH NESCRIPTION FOR ([QAN CASE 2 


WeCNNRNINATES YeCNNRNINATES HYDROSTATIC PRESSURE 

wa,7S 67,00 9, 

1H, 75 4% no 1187.50 
16,75 4t.nn 1187.50 
14,75 ut,an 11A7,50 
16,75 aylan 1987.50 
9,02 ag on t1A7,50 
eA LAS arian 653,a5 
24,25 Sn an 0, 


OVERTURNING HYDRA IC GRANTENT : A.agas 


> VALUE OF NPPHILE) FOUND 3 1 TN S/R CREKIT (LOAN CaSF 2) 
> VALUE OF ANHS§ FOND 3 ann.,onnn IN S/R CHEKRT (LOAD CASE ?) 
> VALE MF PHTS3 FOUND = 15.90000 IN S/R CHEKRT (LOAD CASE 2) 
> VALUE OF sOKSG Fann a8, IN S/R CHEKRT (LOAD CASE 9) 
> VALUF OF aNWSS FOUND # 0. IN S/R CHFKRT (LOAD CASE ?) 
> VALIIE NF PHTSA FOUND 2 0, IN S/R CHEKRT (L080 CASE 2) 
> VALUE ME PHTSS FaUNN @® a IN S/R CHEKRT (LOAD CASE 2) 


AT AASESSOTE TNTFRF ACK 
WETGHTEN AVERAGE CNFFFICTENT NF FRICTION 
. WETGHTER AVERAGE ANHESTON 
: FFFFCTIVFE RASE WINTHy 
A FFEFCTIVE LENGTH atLONG BASF SLOPE 
NORMAL FORCE ACTING AN RASE 
FRICTIONAL FORCE 
FORCE NAHE TO ANHESTON 
TOTAL FORCE ALONG RASF 
HORTJONTAL COMPONENT OF TOTAL FORCE 


0,27 
460.00 (LBS/5AQ,FTS 7 
17.97 (FFET) 
17.27 (FEET) 
12994,.97 (LAS/SLICE) 
34A1,18 (LAS/SLICE) 
6906.31 (LAS/SL ICE) 
1O3A7,49 (LAS/SLICE) 
1O3R7,49 (LAS/SLICE) 
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4 
4 
4 

vi 


PASSIVE FaRTH PRESSURES FOR LOAN CASE ? 


NPR s 1 
FIF VATION OF THP AF SNtt = 50,0A2 (FT) 
PRESSIIRE AT TAP NE SNTL 2 4, {LAS/SQ,FT) 
: FEF VATION aT ROTTOM NF TNE s ay,ano req) 
. PRESSURE at ANTINA NE TNF z =ANuR,? (LASSEN, FTY 
f FIEVATION OE | NwEST PAINT ON WALL & os,aann (FT) 
PRESSURE aT LOKEST POTNT AN WALL 8 ePNUA,? ({LAS/8EN FT) 
i Passtvi EARTH FNRTE 2s °©7253.3 (LAS/SLICF) 
PASSTVF EARTH MOMENT 2 1714, (FTL AS/SLICE) 


> FEFECTI VE RASF FINA 


RESULTANT TS ANTSINE THE KFRN ON THE TOF STINE 


FRFFECTIVE HASF = V7TPT RVD, 
CONPNTNATES AF 7ERN PRESSIIRE ON THE RASEE 
x7 = Q.02 ANN YZ 2 43,00 


CREEP PATH NMESCRIFTINN FOR LOAD CASE 2 


XeECNNPNINATES YeCNORNITNATES HYDROSTATIC PRESSURE 

; 16.75 h? nn a, 
16,75 4y,nn 1187.50 
16,75 ay,on 117,50 
YA,7S 43 nn 1187,50 
16,75 agian 1187.50 
Qn 43,an 1tA7,50 
oR 2S ayt,an 653,85 
oA 2S 59,90 0, 


AVERTURNING HYNRALL TC GRANTENT ££ 06,4945 


“8 


s > VALUE OF NPPNI(LET) FOUND 2& { IN S/R CHEKIT (LOAM CASE ?)Y 
> VALTIF OF anHss FOUNA aan,onon IN S/R CHEKRT (LOAD CASE ?) 

> VALINE OF PHTS3 FOUND 15.00000 TN S/R CHEKRT (LOAD CASE 2) 

> VALUE OF annsa FOUNN 2 04 IN S/R CHEKRT (LOAD CASE 2) 

> VALUF NE anHSs FOUND & 0. IN S/R CHEKRT (LOAN CASE 2) 

> VALIIF OF PRIS FOUND gO. IN S/R CHEKRT (LMAD CASE 2) 

> VALUE AF PHTSS FOUND 2) 0 TN S/R CHEKRT (LOAD CASE 2) 
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AT AASFeSNTI TNTFRF OTE 3 


WETGMTFN AVERAGE COEFFICIENT NF FRICTION & n,>7 
SE ITRUTEN AVER ALE ANHESTON ® HONLON CL ASSEO FT) 
FEGEFCTIVE RASF wIfh ty a 17,27 CKRET) 
' FEF PCTIVE LENGTH ater BASF S| NPF ry 17.297 (FEFT) 
NORMAL FORCE aCTING AN BASF s 12991,92 (LASS ICF) 
FRICTIONAL FORCE 2 Vary 1A CLRS/SLICE) 
FARCE NUE TH ANHESTAN a h9M6, 831 CLASZSLICE) 
TATAL ENROF alot, BASE 2 1NZAF,Ad CI AS/EL ICY 
HORTZANTAL CAMOPNNENT OF TNTAL FORCE s 1NSA7T,O9 (LAS/SLICE) 
PASSIVE FARTH HRESSIRES FOR LOAN CASE 2 
NPPN e 1 
FER VATION 6 THR HE SATs : SA AAD cerry 
PRESSIIRE AT TNE NE ENT 2 9, (VL ASsEQ ET) 
FLEVATION AT ANTIONM AE Tht 2 nt non (FT) 
PRESSING AT RATING NE TNE 3s =PNuA,? CL AS/SO,F TY 
FLEE VATION NF | IWEST ONTHT ON wali 2 nylann (eT) 
PRESSHIRE aT [ MaFST ENINT AN wht] zs eA NHA lO (ET RESSO FY 
PASSIVE FAPYM ENOrF 2 ©7256%,3 (EH RO/OI TRY 
PASSIVE Faure unugyty £ W?IAa, (FT AS/Si Trey 
NISTANCE FROM THE TOE TO TRE REStI TANT ® S,7H (FTY j 
VERTICAL FORCE AIF TO UPL TFEY PRESSURE AN RASE s @250A0,59 (LAS/SLICE) 2 
MORTZONTAL FORTE AUF TO HYDROSTATIC PRESSIIRES s A992,76 (LAS/SLICE) ; 


MOMENT NUE TO HPL TET AND HYAROSTATIC PRESSURES 8 ef10H87,94 (FTeLAS/SLICE) 


THE PESUL TANT RATIO @ A,2304, FOR LOAN CASE 2 
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REWUN FMAMPEF V2, LOAN CASE 2 PLUS 0,2 FARTHQUAKE 
143497—779 NN G/177A0 


* 
@ HFGIN SL TATNG COMPLITATTON 
a 


FINAL FaCTA® NE SAFFTY AGAINST SLINING 8 1,13, FOR (MAN CASE 2 
AY ALI OWARIE STRENGTH ME THON 
C’srsF Sear? TAONPHT *sTANPHI/FS 


SUM ME ARTVING FORCES #8 17640,797 (LAS/SLICF) 
Sim MF RESISTING FORFES & 1764K.204 (LAS/SLICE} 


PASSIVE FARTH FORCE £ 7472.24 (LAS/SLICE) 
ACTIVE €ARTH ENACE z AbUALNO (LRAS/SI ICE) 
“PLIFY @NRCF & 92598N,.59 (LRS/SI ICF) 
SUMMATION OF WNRIZONTAL WATER ENROFS & A992 .76 CLAS/SLICE) 


Fatt Pe PATH CNORNINATES UNE THE NEUTRAL ALNCK 


! x M 
4 oR DS ayian 
14.75 at an 


REWIIN FRAMPLE V2, [AN CASE 2 PLUG 91,2 EARTHQUAKE 
10:99:14? AN O/tTsAN 


s 
@ RFRIN ALL AMWARLF REARING CAPACTTY COMPIITATTONS 
. 
>» VALI NE ELAR, FOUND @ BrLanann TN S/R CHEKRT (LOAN CASE py 


FrASt S#ér yn if FEET REFLOW LAWFSY PNINT ON RASE 


ALT WAHT FE RAE ARTAR PRESSURES WILL NOT RE COMPARED 
TA THE OF Tilal REARING PROESSHRES RECOUSE THE ALL OWAALES wERE NOT NEF INNER, 


Fumo [Nan cace ?, 


FOO THE MASE CONUAINOTEFS vs oA 9G ve GUAM, THE ARSMLLITE Valle Fy 
THE aC Tal REARING PRE SSIIDF 2 1SPA,94 (LASSEN LE TY 


q FN Tes Mase CANVATSATE SR ve 9,02 ve BS,ON, THE AREA TE vali nF sy 


THE AF TIAL REAPTAU ORE SIpE z n, (LASSEN ET) 
FOO Teh HaSr FONRRENATES Vg TALTS ee AB, ON, THE ARENT ITE VALUE Fy 
Tw ar tial BE aR TO CUES GiHE z a, (I HS/SN Fry 
7-22 
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CI, en ON “a0 


RFRIN EXAMPLE V2, LOAN CASF 2 PLUS 0,2 FARTHQUAKE 
14¢99348 ANN B/IT/AD 


* 
w RFGIN COST ANALYSIS 


r) 
wow ew wen LOST LR VOLUME UF EXCAVATED MATER TAL ewe 
aeeo rt over eer eo ee eter ere nerse ere Pees sr seeetrevetas Cr ee ee ee ey 
ar LAYER VOLUME UNTY COST. TOTAL COST 
(CULE T/L FT) (MOLLARS/CU,FT) CDOLLARS/L.FT) 
3 Oo, 0, 0, 
4 a, Oo, o, 
0, 0, q. 
COST & VOLUME NF BRACKFILL MATERTAL, 
SATL LAYER VOLUME UNTT COST TOTAL COST 
(CULET/LFT) (NOLL ARS/CU,FT) (MOLLARS/L,FT) 
1 o, a, 9, 
o, a. 0, 
FILTER ZONE a, a, 0, 
1 fn. 0, 0. 
4 Oo, 0, 0, 
www n wen ewan nn ob OST LG VOLUME 08 CONCRETE nn enn anne 
re 
SECTION VOLUME UNTT COST TOTAL COST 
(CULFY/LFT) (POLLARS/CU,FT) (MOLLARS/L FT) 
str un,38 1,00 40,38 
RASE 41,44 1.90 41,44 
“FY 9, 1,00 0. 
TATAL CONCRETE VOLIIMFE & R1,A2 (CUFT 7 LFY, FOR LOAN CASE 2 
& 
@ RERIN ROTEL CONTROL CALCIILATIONS FOR LNAN CASE 2 
td 
THE COMPLITEN CREEP RATIN FOR & TIP ELEY, OF a3,n0 18 2.1650 
FNTFRING S/R LOSMaRRAY 
7-23 


PEERS FEM SL 4 Le 


coe ad 


RFRIIN FrAMPIE V2, ELMAN CASE P PLITS 


14;49;7409 NN 


REG MATA CHECK FAR 
tL} 

> VALHF OF OSTHEIO) 

> VALUF OF wNSPTLey 

> VALHEF OF HSBCLC) 

> VALHFE OF FSS 

> VALUE NF FXw 

> VALUIF OF HSS5H 

>» VALHE AF NTSSH 

> VALTIE OF RAMASI (LT) 
> VALUE OF CORT Cc) 

> VALUIF OF PHTTILE) 

> VALTIE OF MFLTANCL CY 
> VALHIE MF QKH(LO) 


> VALUE OE FLRHILO) 


FNYFRING S/R 


9/17 /AN 


ACTIVE FARTH 


FOUND 9, 


FOUND sO 


0,2 FARTHOUAKE 


PRESSURES COMPUITATTAN 


IN S/R CHFEKRT 


IN S/R CHFKRT 


FOUND 3 1nn,n9nn IN S/R CHEKRT 
FOUNA fs 1,no0nnnn IN S/R CHFKRT 
FOUND & 2.900000 IN S/R CHEKRT 
FAUND 2 120,0000 IN S/R CHEKRT 


. 


FOUND a no, 


IN S/R CHFKRY 


FOUND 8 128,9n0n IN S/R CHEKRT 
FOUND e& aan,gaan IN S/R CHFKRYE 
FOUND 5.00000 IN S/R CHEKRT 


. 


FOUND # 0. 
FOUND # 


FOUND 


IN S/R CHEKRT 


o.2000000 IN S/R CHEKRT 


4?.n00n0 IN S/R CHEKRT 


CLASSIC FROM MONHLE SAeSP 


CAML OMA SS COFFEICTENTS OF ACTIVE FARTH PRESSURES FARS 


CNORM TH ATES ANN STATIC ACTIVE SOTL PRESSURES 
FOR FarH SNTI | AYER 


COARATNATES 
AT wall (FT) 
Mt v 
?,?u Sa .an 
?.5n 4a,78 


ACTIVE 
PRESSURE 
(PSF) 
A, 
0) 


acTTrve 
rNEFF, 


9.4949 
O.Anu9 
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(1.0A0 
cLoan 
(LOAD 
(LOAD 
(LOAN 
(LAad 
CLoan 
(LOAN 
(LOAD 
cL oan 
(Loan 
(LOAN 


(LOAN 


CASE 
CASE 
CASE 
CASE 
CASE 
CASE 
CASE 
CASF 
CASE 
CASF 
CASE 
CASE 
CASE 


2) 
?) 
2) 
?) 
?) 
?) 
2) 
?) 
2) 
2) 
?) 
2) 


?) 


} 
| 


Yernnen 
«FT) 
50.09 
nga an 
ak la00 
a7r.oa 
4a lon 
45.00 
4a 7s 


Stattc active Sop. 


COORDINATES ANN FARTHOQUAKE 


FORCES 


SOTL FARCE CLASFT) 


HARTZONTAL 


> 


FOR EACH SOT) LAYFR 


ACTIVE 
: vel QNRn PRESSIIRE 
(FT) (PSF) 
50,90 n, 
Na s7s 143,62 


VERTICAL 


2>oofg9g909 


oe 


ACTYIVF SOTI PRESSIIRES 


ACTIVE 
COEFF, 


0, A23A 
a,A23a 


HORTTOANTAL ACTIVE FARTH PRESSURES FO" LOAM CASF 2 
FOR CLASSTICC(CAIL OMA) ANAL 


i NITPHNT OF ARPPAYS HS, FHS, 


FLEVATTON 


(FT) 
wer cncnce 
Sa,nnn 
4a,ann 
an,one 
a7,ann 
th, HOH 
ag,ann 
44,750 


INCREMENTAL 
Sratice 
CL AS/F 


YSTS TN SP (FACE MF STFM) 


AND YVS IN MOMNULE SP FOR CLASSIC ANALYSIS, 


MORTZONTAL TNCREMENTAL KORTZONTAL 
FORCF FARTHOUAKE FORCE 
1’ (LRS/ET) 


emma erserece set eecere Sew teen ee wees eoasecean 


fi) 


e 
. 
e 


2227303902 


67,3431 
116,00 
AQ, 014 
61.625 
34.236 
25590 
0, 2A530 


FOR THE AROVE LOAN CASF THE RESIN TANT FOPCFS ARF? 


RESIL TANT HORIZONTAL 
ACTIAG AT FLEVATION 


STatite ACTIVE FORCE & f 
i) 


5 LAS/HORTZ FT 


. 


RESIN TANT HORIZONTAL ACTIVE FORCE (IN FXCFSS AF STATIC) 


. QUE TN FARTHONAKE & 
ACTING AT ELEVATTON 


# 

a FXIT MONI FA 

Fd 
a 
# UPDATE FILF RESET 
a 


COMMAND ENTERED? 
RIIN WA 


BITFL4S YRS/HORIZ FFT 
aA ,as 


7-25 


j 
q 
{ 


cae e  e 


oh 


RFHIIN FRAMPLF V2, LOAD CASF 2 PLUS 4,2 EARTHQUAKE 
14e50¢32 MN G/1778N 


# AREFGTS MODULE WA 


> VALUE OF Rw FOUND 3 ?§.00006 IN S/R CHFKRT (LOAD 
> VALUE OF AS FOUNn & 0. IN S/R CHEKRT (LOAN 
> VALE ME ATES FOUND ® 3.00000 IN S/R CHEERY (LOAD 
> VALIIE OF RASER FOUND © 04 IN S/R CHEKRT (LOAN 
> VALUE OF €TS FOUND 2 65.90000 IN S/R CHEKRAT (LOAN 
> VALE NF TSA FOUND « 0, IN S/R CHEKRT (LOAN 
> VALUE OF HSTPH FOUND =) Oy IN S/R CHEKRT (LOAD 
> VALUE OF TH FOUND = 04 IN S/R CHEKRT (LOAD 
> VALE MF 18? FOUND ® Pa,nnnnn IN S/R CHFKRT (IMD 
> VALHE ME KEL AG ENHININ a IN S/R CHEKETT (LOAN 
> VALE OF nKey FOUND son, TN S/R CHFKRT (LOAD 
> VAL TIE NE MSAPR FOUNA 0.592594 IN S/R CHEKRT (LOAN 


SINPF OF THE NE HEEI SLAR & S7,09 Ht tov (199,081 = I FVELY 


COORAINATES OF CNRNERS NF WALL CROSSeSFCTION 


CaSE 2) 
CASE 2) 
CASE ?) 
CASE 2) 
CASE 2) 
CASE 2) 
CASF 2?) 
CASE 2) 
CASE ?) 
CASF 2) 
caSF ?) 
caSF 2) 


Xe ANRATNATES ARE ¢ TNWARN HFEL FROM RASTC WORKING POINT (AMP) 
YeCAMRNTNATES ARF FLEVATTOANS 
PT, x Y NFSCRIPTION OF POTNT 
1 n, 65,9N00 RASTC WORKING POINT 2 TOF@SIDE OF STFM TOP 
? fn. 40, RETR RNTTOM OF TOFeSIDFE FACE OF STFM (AT TS1) 
rY o, aa AusaA RETWEEN TS1{ AND TS2, NN TOP FACE NF TNE 
a mA, 25an 44a,sonn ToP OF TNEHT & AT ONTFR END OF Tw2 
5 eRLA5NN ay ,onnn TOE END NF BASE @ AT RTFI 
19 14,7500 ay nnnn HFFL FND OF BASE 
"1 ta, 7500 44,5000 TAP NE HFFELT2 & TOP MF OUTFR FN OF HEEL 
12 2.5900 HO TSON ANTTOM NF HFELeSTNE FACE OF STEM 
13 1.5000 65,9000 RATTOM MF HFEL@=SINE TOP PANEL OF STEM 
14 1,509 45,0000 TOP OF HFFL@SINE FACk OF STEM 
15 16,2590 ay nnn RBATTOM NF CUTMFF WALL UINDER KEY 
WITH RASE RANTIIS ("RAS 0 FNR RECTANGULAR) @ 0. FEET, 
TNE END AF RASF HINT WIT 1,9009 FT, AND 
HEFL FN OE HASF UNET WIRTH ONO FT, 
(RASTC WORKING POINT 18 1,9 FT, WINF). 
watl Mata LISTS? 
wlA FITS tw? _ str HE Et W 
65,90NA0 A,P5N000 9.3300000 14,9500 
wi AAR Aw As AASFR (LISTEWLAR) 


25.0000 0, o. 


at aH HEFL TT? 


1A,0N00n 


whan “FLAG 
fi) 


was srr 
1TA,OnONO 
HSAPR 
1 .592599H 


wteaTt ATE! 
ay,onnnn 


were =TMINA 


eO.LA3SG0NNF FM 


1) 


LOWFST CONCRETE «& 
COMPARFA wITH THE PREVIAIIS LOW NF 


HEEL WwW 
14a,25000 


NeFy 


TSA 


TNEMT 
1A, n0000 


TMINS 


aA PatannnF 3 


43,00 FT,, 


HFELTS 
21,00000 


_ OWKEY 
4. 


TSTA 
30, n0000 


¥s2 
pa.nnnno 


RK TF 
19m, n0Nn0 


HSTPH 


Twi 


AT HFEL FND OF RASF 


a3,oonnnn 


FT. 


> YelFANRNTNATES OF BASF SLAR SURFACE POINTS OPPOSITE CORNFRS 


REL AW 


3 


4as,onno 


> TARIE OF STFFI 
M 


FLFV, aASTL ST? 

1 65,90 0.3100 

> ha an AL 8tnoa 

% A3, On ALBIAN 

a bP an A, ting 

5S bYlNn Asian 

6 ANON ALBAN 

7 GS9,OnM A,310N 

A GALAN ALBAN 

9 S7TLAN A, 3tAn 

19 Shon O.3I0n 
11 S5.9n A,4unn 
12 Sa.nn A ,uann 
1% S3L9n A Luann 
146 S2.,0M O,44nn 
5 SI.an A ,aunn 
16 SO.An O,44nn 
17 Ae an A ,annn 
1A 4YALOH A,44ann 
19 aT,NN O,44ann 
PN 4h,nnH Nn, 4unn 
1 aS an 8, 4unn 
PP 4a nn AAAnn 


> TARLF OF STFFI vat 


“ MTst, 
1 fn. 
? 1,90 
5 enn 
4a 3.00 
5 u,on 
4 Sno 
7 hon 
a 7." 
q A,on 
19 Q.nn 
11 10,90 
1? 11,009 
1% $2 ,0n 
1 13,00 
1S 14.0 
th 18,99 


RFLOW 2 
at,onno 4 


VALNES IN STEM, 


(My) ASTI SHOM 
a,uann 
9,44an0 
9.4400 
o,nann 
a ,aano 
o,a40n 
0.4400 
9, 4ann 
0,ago0n 
0, a40n 

1,900 
1.900 
1,900 
1,900 
a.onn 
2,900 
2.900 
2,000 
2.000 
2.900 
a.ann 
2,000 


UFS IN ASF, 


ARNVE 6 


4.5000 


SN, IN, 7 FT, 

21) ASTLSH(M, 
on, 1234F 
oO, 1234€ 
oN VA sae 
0, 1A SKE 
oN, 1A HE 
oN 123dF 
oN IA suF 
oN TP 3HF 
on to tse 
oN tAsae 
oO, TP sue 
oN, 1P SUE 
on. tasuFr 
“0,1 S4F 
oN 1Atde 
oN 1A sue 
0, 1234F 
on 1234€ 
aN, 1A SdE 
oN 1A SUE 
oN, FPSME 
oN, 1234F 


sna, IN. / FT, 


2) 
31 
3 
31 
31 
31 
3M 
uM 
uM 
.3] 
3 
31 
31 
3 
31 
31 
3t 
%! 
.3 | 
31 
31 
3! 
3t 


RELOW t2 
a3,onon 


ASTLSH(M, 
@0,12 SUF 
oN t23aE 
0,19 Sar 
oO, PP sur 
on IP zar 
oN 1A tae 
oN 1 234€ 
on, 1azuF 
oN, 1234F 
0, NP 3aE 
oN IPTG 
e019 34F 
oO .1730F 
0, 1A 3dE 
oN 1A3uE 
oN VOtdF 
0,12 uF 
oN 1AtuF 
20,17 34F 
oN ,1934F 
oN IA3dE 
oO tA tuE 


3) 
31 
uM 
3 
31 
3 
3x 
3! 
uM 
% 
uM 
34 
3 


HSTPR 


Ts1 
10,0000 


ASTLERTOM,1) ASTLAT(M,2) ASTI AK(M,1) ASTLAR(M,2) ASTLAR(M,3) 


n,4uunn 
9, 4Ann 
n,uano 
o,44ann 
9 nHnn 
a ,uunn 
a,4unn 
o,4uan 
A ,uunn 
o,4n0n 

1,700 


oN AP SUE 
on 12 tue 
on (Acar 
oN, 12 3uF 
oN PSF 
oN 1A SUE 
ef 1A S4F 
oN 123dE 
oN T23uF 
oO 1230E 
oN 1A S4F 
oN 1A tue 
eA 1284F 
-0,1230F 
oN 1A34F 
Pe AY 2 


‘s) 1,000 
7) 1,000 
%t 1,000 
3 1,900 
1 4,000 
oi a.nna 
81 a.nnn 
fs) 2,000 
3 2.00 
%t 2,000 
3t oo, 44ann 
31 9, aann 
tt 0, aann 
M10 ,aann 
tt oO, aann 
to OA aaAn 
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oO IASUE 
oO IA TOF 
0,12 34F 
oO, tayar 
=O. 19 oF 
e017 34F 
of, 123aF 
oN 128uFr 
oO iP saF 
0,19 30F 
oO SV ARAF 
0,12 30F 
oN, IPsar 
|N IP TaE 
oN, iA tar 
oN Vator 


31 
31 
31 
3 
3 
31 
3t 
3 
uM 
3 
31 
MM 
31 
AB) 
% 
.3 


-O,123UE V1 
oO, 1AsaF 34 
aN. 123aF %1 
oO,1234E YM 
20.22 0aF Sf 
oO, 12taF 31 
oO, 1234E Yt 
aN, 1A3GE 4 
o0,123GF 31 
on, i2suF 34 
-0,9723GE %1 
oO,1Atme 34 
oO, fAsat St 
oN Ataf 31 
oN, JPtuE BI 
oO, 1Asue Bt 


J 
‘ 
! 
i 


17) th, On AANA -0,1234F 31 0,4400 ON, LATGE VI eM fasaF BF 


1A 17,9 O.4nNe eOl1234F tt o,uann eONPVGE FL oA 1A SaF 34 
19 YA,OnN O,4000 en.12tuF tt fh,auna aN, 19tGF BI oO, 125aF 431 
20 19.9M) AAnnn aN,tPtae $1 A ,aunn aN, tPtHe Bf eA FAzat BF 
Pt PAlAn A yAnan on.t2sue tt A ,aune aN NPRHE Bi weM,1284F BF 
2? P1,0n) A Anan oO,123aF tt of, 44nn aN, UPZGF St eM PAZuE 1 
23 22,90 PO .Anna eA.123GF t1 9, 8400n aN LPABHE SI oA IP gar 34 
24a AR An ALANA oN 125MF 84 0 ,44nn mA NPBME Bt oO FAsaut 84 
PS PUAN ,AnAA oO,1234F 81 oO ,aann a0, FAtnt BI eA JAZGE 31 
2h 28 0m) A aAnna: oO. t2tue tt A nnnn oN ,IPZGF Ft mA, TAZGE 41 


weseccsese PRESSIIRE DATA VERIFICATION FOR LOAN CASE 2 eeccrercce 


} FH TOP CALCHLATEN 19 AF 62,0900 
FOR [NaN CASE 2 


> FMTNP {8 42.000 


> TARLFE OF HORT7OANTAL MFT HYARN PRESSURES FOR LO 8 2 


tT  FLFV, FHCIC,T) «FFHCLCOTY 

t 2,nn oO, o, nea "A 

2? 61.90 #2 .80 35,34 = 

3 ANOLON 125.0 49,97 

4 89.00 187.5 61,20 

& 5R,0n = ASH,4 10,h7 

& S7,0N 312,85 79,91 

7 S6.97 375,90 8A.5S5 

A 55.98 8637,5 94,489 

9 S4u.on 5n0,0 99,94 

1 S300 562.5 106,90 : 
11 52.97 25,0 111.7 
12? St.0n  6A7,5 117.2 : 
1% §0,0n 656.6 122,4 | 
16 49,99 639.0 0, Fy "F 

15 4GA,0N = 621,5 9. 
16 47,07 63,9 o, 

47% Uhl 0n SAB,4 0, 

1R 45,9n SHA A oO, 

19 44,97 651,2 a 

an 43,0n = 43,4 a, 

1 ue .nn bAQA Oo, 


q > TARLE OF VERTICAl UPLIFT PRESSURES FOR LC B® 2 


wv 


! NIST, YerONR, Fvcic.t} 
: 1 0, “8,250 -453,9 
? 1,99 |7,a5n ehAU AR 
q 4% 2 An why esn 715,7 
“4 a 3.99 95,259 @74h,h 
5 a,nn of,280 2777.5 
6 R.9n oh PhO “ANA Le 
7 6,99 7,25n 239, 3 
AR 7,90 @f,259 -870,2 
9 Blan =0.27500 9041 
9 9,90n AL?SAN 942.0 
"1 19,0 1.758 #947 ,9 
tf? tt yan ?.7sa 2995,A 
13 ALAA B.780 21S, 
14 13,90 4,750 -1954, 
1S {4,06 q.790 aINART, 
te 16,040 4.759 ott, 
17 th, 7.750 o1taA, 
1H 87,09 a.750 #1179, 
19 ANA 9,750 e11An, 
Pn 19,90 t9,75 w1tAt, 
ai an an 11.75 olla, 
22 Pt,nn 12,75 o11R3, 
PR PALA 13.758 ettAa, 
26 At on YA, TS o1TAS5, 
eS 24,0 15.75 e11Aa, 
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26 25,98 3 16,75 eNtAy, 


a? PR,aN $7.75 eV 1AAR, 
>» TAKLE OF VERTICAL EARTH WEIGHT » SURCHARGE PRESSURFS FOR LC # 2 
1 MIST, xXeranrn, velcet) 
NVFR TNE ¢ 
1 0, or Ly) Say. 
? 1,9N 7,250 BRAS 
3 2,00 =6,250 335.9 
4 3,9N = @5,75N 333,3 
t 5 4.9n 24,280 330,7 
: 6 S.9n 63.250 32,1 
? 6,99 =P,250 325.5 
a 7.90 ef, as5n 327.9 
C) ALN ef, A50n $72,9 
NVER HEEL? 
7) RAM 9f,25NN 322.9 
4 9.97 39,759N 325,48 
t2 19,499 1.759 326,58 
1% tt lan 2,759 3P7 6 
' 14 12,099 3.750 328.7 
5 18,090 4,754 zg A 
1h t4,on S,750 330,9 
17) 15,00 6.750 342 ,0 
1A 16,00 7.750 B33 
19 97,00 A,750 334.2 
ao 1A An 9.750 335.3 
Pr = 19,0N 19,75 36,3 
PP ana na 4.75 3374 : 
23) 21,90 12.78 B3a.s j 
a4 22,09 = 13,75 339.6 | 
a5 As On 14,75 340,7 
ee Pa nn 15,78 yui,a 
27 PS, An 16.75 342,9 
PR Ph.nn 17,75 yuan a 
> TARLE AF VERTICAL FARTN © SURCHARGE FARTHNIIAKE PRESSHRPFS FOR LC & 2 
1 ATST, = Yernnen, FVCLC.T) 
NVER TOF ¢ 


NVER HEEL Ss 


> TRITCLE) 2& of ANA FRPRWOEC) & I17,Ahb FNR ENAN CASF If = OF 


> REARTNG PRESSURE VALUES e“<FOR IOAN CASE ae 
NATA PATA STRUCTUPAL ANALYSTS VALUE (PSF) 
tem 4ST SUBROUTINE OUTPUT TNE cue = ~>HFFI 


eran eren ewrececeesenesoracvace Swen ewaartanenecene 


NA APY TAN © TVA = THN on.F By 20.F 3) 
VA APY TAV = TVV @ Tey ets, a, 
FVYRA wPV TAF © TVF © TMF WOLF 8 one 3 
FVA HPV TAF @ TVF « IME on.F 34 -0.F 31 
WA APH Taw © TVW » TMW -0.F 3 o0,F 1 
FRR PH TAR © TVF oo TMF on.F 34 oM,F 81 
HR APR TAH @ TVH « TMH on.F 31 oO,F TY 
FHA PH TAF = TVF © TMF on,F 31 @0.F 31 


ALL REARING POFSSHRES CADCHI ATED IN MOHITE Fa 
aRe TEMPORARTIY INCLINED IN MATA VALUE FOR VA, 


> yrmne 18 50,9082 
>» PEA 1s t 
> KRACK TS 1 
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» 


> 


ine 


eonce NNUIPHT NE MONILE S& 


ON VERTICAL 
FLFV, 


NF NSW V= 
ov 270 9979792 
eee © © © 8 


FEFT 


YH STaTIc 
tAsSt Ice 


,.o73993 


eve ee ev 


PLANF AT FNP OF HEEL 


> TARLE OF FARTH PRESSURE VALIIFS (LTSTS ACPH & ACPS) FOR [NAN CASE 2 


waccce wocee NUTPIT NF MONIILE $P cwecce 


wo ON HEEL@SINE FACE OF STEM eee 


EQ, FM FLEV,YVS STATIC HS £Q, FHS 
LA/SL ICE FRET PA/SSLICE LA/SLICE 
eev2ean e048 @aesteeaee saeaeeveonvese eseea*e2ea26 
o, 50,900 a, 67.331 
0. ag,aqgn 4, 116,4h 
a, GA,ON0 , 49,014 
0, 47,000 0, 61,625 
0. 46,9090 0, $4,236 
9, 45,000 , R,5590 
9. 44,750 n, 0.28530 


ecw ccc ween ences END OF PRESSURE MATA VERTFICATION wanccconceecnnee 


value 
Vali 
VALVE 
VALIIE 
VALUE 

Tres 
Val tg 
VALUE 
VALUE 
val UF 
VALUF 
VALE 
VaLUF 


Valle 


oF 
nF 
nF 
ne 
fal 3 
1s 
nF 
oF 
oF 
nF 
oF 
oF 
oF 


OF 


GAMAC 

GaMaw 
FPCNN 

FSTI 


RATION 


RATING 
FSTIMX 
JER 
fAVHS 
cavts 
CAVTR 
CAVAR 


SPARI 


FOUND 


FOUNA 


FOUND 


FOUND 


FOUND 


FOHINA 


FOUND 


FOUND 


FOUND 


FOUND 


FOUND 


FOUNT 


FOUNR 


150,0000 TN 
462.50000 IN 
Bann, nnn IN § 
0, 290000NE OA IN 
a,1onnnn IN. 
a. tSannnn IN 
panng.an IN 
ry) IN 
3.500005 IN 
3.500000 IN 
3.500000 IN 
4.500000 IN 
2.370006 1N 


COMRINEN PASSTVE PRESSURE VALUE OF ©2048,234 


S/R 


S/R 


CHEKRY 
CHEKRT 
CHEKRT 
CHEKRT 


CHEKRT 


CHEKRT 
CHEKRY 
CHEKIT 
CHFKRT 
CMFKRT 
CHEKRY 
CHFKRY 


CHFKRT 


(LOAN CASE 
(Loan CAaSF 
(LOAN CASE 
(LOAD CASE 


(LOAD CASE 


(LOAD CASE 
(LOAN CASF 
(LOAN CASE 
(LOAD CASE 
(1 0AN CASE 
(LOAD Case 
(LOAD CASE 


(LOAD CASE 


USED FOR LMAD CASE 2 


ees ae Ba i a 


14:5%:46H AN 9717780 


i 

RFRIIN FNXAMP}E V2, LNAN CASE 2 PLUS 0,2 FARTHOQUAKE 

‘ # REGTN STRESS ANALYSTS 

4 rf 
H 
q 


> FYPLANATION NF "AHITPUT FRAM STRUCTURAL ANALYSIS SHUARNMITINGS® (FT, L® / SLICF) 


TAN, TAV, TAW, TAF, TAH, TAF, & CPPA ARF AXTAL FORCES 
TvN, TVV, TVW, TVE, TVH, TVF, WATFRV, FWTV, & CPPV ARF SHEARS 
Tn, TMV, TMW, TYE, TMH, TMF, WATERM, FWTM, & CPPM ARE MOMENTS 


TAN, TVN, & FMM APF NIE TA THE Fit WEIGHT OF CONCRETE 
Tav, TVV, & TMV ARE NE TO VERTICAL SURCHARGES 

Taw, TVW, & TMW APE Ail— TN WIND 

TAKE, YVFE, & TME APE NINE TN FARTHRUAKE FFFECTS 

TAM, TVH, & TMH ARE NUE TO HORIZONTAL EARTH + SURCHARGFS 


fi ee Aon ER eee 


i TAFE, TVE, R TMF ARF NIE TN HORTZONTAL SEFRAGE @ HPLTFT 
WATERY R WATFRM ARF NIE TN THE WEIGHT NE WATER OVER AASE 
FWTV R FWIM ARE MIE TN THE WEIGHT OF FARTH OVER RASF FXCILUDING PORE WATER 
rPPa, CPPY, & CPPM ARE TOTAL PASSTVE PRESSURE, TF NANe7ERN 
(CTE ¢PpA, FIC,, ARF ZERO THEN THE PASSIVE PRESSURE 
FEERFCTS ARE INCEIINED WITH THE LN ANS CALISTNG THEM,» 
AL) REARING PRESSURES CALCULATED TN MANNE FA ARF TEMPNRARTLY INCH UNF 
IN Tav, TvV, a*M TMV, STEN CONVENTION 1S SHOWN IN MONULE WA OUTPHT, 


RERUN EXAMPLF V2e LOAN CASF 2 PLIIS 0,2 FARTHQUAKE 
14251233 AN D/ETSAN 


« 
@ AEGIN STEM STRESS ANALYSTS 
@ 


$s 


7-31 


} 


RERUN FAMPLE V2, 1 MAN CASE 2 PLUS 0,2 FARTHQUAKE 
14eS5tras me O74 77KR0 


RFGIN STAESS Anat vSTS 


FXPLANATION NF "NHTPUT FROM STRUCTURAL ANALYSTS SUARNIITINES® (FT, LA / SLICE) 


TAN, TAV, TAE, TAH, TAF, R CPPA ARE AXTAL FORCES 
Tvn, Tvv, TVE, TVH, TVF, WATFRV, FWTV, & CPPV ARF SHEARS 
TM, TMV, TE, TMH, TMF, WATERM, EWTM, & CPPM ARE MOMENTS 


Tan, TvN, ARE Nile THE €1NL WETGHT NF CONCRETE 
TAV, TVV, ARE NINE VERTICAL SURCHARGES 
Taw, TVW, ARE NE wien 
TAF, TVE, ARE NIUE EARTHQUAKE FFFFCTS 
TAH, TVH, AQF NUE MORTZNNTAL FARTH @ SIIRCHARGFS 
TAR, YVF, ARF NUE HARIZONTAL SEFPAGE @ UPL TFT 
WATERV R WATFRM ARF DUIE THE WETGHT OF WATER OVER RASF 
FWTV R FWTM ARF NUE TO THE WEIGHT OF EARTH OVER BASF FXCLIIDING PORE WATER 
CPPa, CPPV, & CPPM ARE TNTAL PASSTVE PRESSURE, TF NON@ ZERO 
CTF CPPA, ETC,, ARF 7FPN THEN THF PASSTVE PRESSHRE 
FEFECTS ARE TNCLIINED wITH THE LOANS CAUSING THEM, ) 
ALL AFARING PRESSURFS CALCULATED TN MODULE FA ARF TEMPORARILY INCLUNFD 
tN TAV, TvV¥, AND TMV, STGN CONVENTION 18 SHOWN IN MNDULE WA OUTPUT, 


RFAUN FXAMPIE V2, LOAM CASF 2 PLUS 0,2 FARTHQUAKE 
14252429 ON 9717780 


C 
# WEIN STEM STRESS ANALYSTS 
Ly 


SHEAR AT A ATSTAMFE PD ARNVE THE RASFee 


> NHTPUT FROM STRICTIIRAL ANALYSTS SHARNIITINESee 
wen | NAN CASE ? eae 
TANCICY, TYMCIEY, TMNELO) S276,148 J9A7,253 
TAVOLCY, TYVELOY, TMVELC) 9, ", 
TAWfITY, TY¥WILCY, TMWELE) 


o, 
A 
TAECL CY, TVFCLOD. THECLO) ) 
A 
4 


e 0, 

3 2073130 —— 17133.A6 
TAMIL), TVHCLO), TMHEIC) = o, 0 
P 638A, 024 


TAFCLE), TVFCLT), THETIC) & 34n8a,14 


WATFRV(T CY, WATERM(IC) @ 0, 0. 
FwTVILCd, FWTIMEI) & 0, 0, 
CPPATICY, CPPV(LE}, CPPMCLCY = OO, =1439,715 -1514,300 


ewecwwwwerewcnnce SEFCTINN PROPFRITES AT FLEVATINN 06,93 eownncocn*ecacee 
unm, CMP, FACE OVERALI FFFECTIVE RFINFOPCING TFENSTAN 
STG wiht, TN, MEPTH IN, AFPTH, TN, AREA, SQ IN FACE « J 

+ 12.90 ea,7y 25,21 2,90 HEFL 

- ta an aAa,7t 25,21 a,44 TOE 


eee SHFAR ANALYSTS AY FLF VATION Qh,93 (4 V FROM TOP PIISHFD TOWARD TOF) eon 
Loan v » FCOMP 4) “ NTT SHEAR ALT OwWARLE ACI3IA=77 
Cask LA YS SLICE LA / SLICE LReFYT/SSLICF STRESS PST UNTT STRFSS PROVISION 
ewee) eecccccece Cewm mw eees) eeecmascwce) neeemecccce cooseercnce consccces 


? 737NWA SPTh,1 Sytot, 24,367 60,803 R.7.4,5 
MOMENT AY THE RASFee 


> QHTOUT FRAM STRUCTURAL ANALYSTS SUBROUTINE Soe 
eee IMAM FASF A een 
TANCLEY, TYPACLEY, TMNTIC) 
TAVELCY, TYVOELOY, THVELC) 
TAWLICY, T¥WwiC), TMnEIS) 
TAF CIC), TVF CITY, TMECI CY 
TAH(LCV, TYHELE IY, TMHOLC) . . 
TOEFL), TVET TY, IMEC) THOS. 3A? agPTt ARP 
WATFOVO(IC), WATFRM IFT) £ a, 0. 
Fwtveity, FeTMcicy = n, Oo, 
CPPACEOY, CPPVEET), CPPMIIT) = =39KAR UP? #6929, ROS 


13781646 


4039, ATH 0. 
“, i) 
0, a, 
ZA1ALH7T5 ——— PA3AN LOT — 
ry a 


nw 8 no 


ee saweweecncccces SECTION PROPERTIES AT FLEVATION DA, AD eneccecentecncce 
MOM, COMP, FACE OVERALL  EFFFFCTTVE REINFORCING TENSTON 
STGN WINTH, TN, NFPTH TN, PFPTH, TN, AREA, SQ IN FACE K 
esis, -Sctsecctce: Geddceecs: beets cccse Secescesece: Seescean “eneee 

’ 17,00 29,94 ?o,44 2,00 HEEL 0,287 

- 12,00 29,94 26,44 0,40 TOE 0.147 


FIFXIIRFE ANALYSTS AT ELEVATION 4a,AG (+ M @ TENSION AT HEEL) 
LMan N (CNMPse? M Fe FS 
CASF LA / SLICE LReFT/SLICE 8 PST PST 


? ana, 6h1N%, 794, 150916, 


Se ee 


RFHIIN FXAMPLE V2, LOAN CASE 2? PLUS 0,2 FARTHQUAKE 
14953245 AN O7t77~80 


“ 
® HFGITN TNF STRESS ANALYSTS 
a 


SHE AP AT & ATSTANCE 9 FROM THE STF Mee 


meses SECTION PROPFRITES AT X & 04,338 


£ 6,997 FEET FRIM END DF TOF) eonce 


MnM, COND, FACE OVERALL EFFECTIVE RFINFORCTING TFNSTON 
SIGN WIDTH, TN, PFPTH TN, NEPTH, tN, BREA, SN IN FACE Ld J 
+ 12,00 1 ,uh 17,96 0,44 TAP 
- 12,90 1,46 16,96 rT) RNTT 


eee SHEAR ANALYSTS AT x & 01,333 € 4,917 FROM END ME TNE) (+ ¥ ® FND Nnwny 


LAAN v 
Case iH 4 SLICE 


aecee wm eawartecre 


® TCOMP 4) 
(As StIcre 1 


sSeenreuwece Pwenneererncce eerwwaeenene 


“ IINTT SHEAR 
HeF T/SLICFE STRESS PST 


ALI NwWaR[ F 


> OUTPUT FROM STRUCTIRAL ANALYSTS SUBROUTINE See 


one LNAN CASE 


2 wen 


TANTLEY, TYPTICD, TNC) = 0, 1705.751 
TAVELO), TVVELC), TMVELE) & 0. “8349,A00 
TAWCLOEY, TYW(TCY, TMWC(LC) @ oO. 0. 
TAFELC), TVECLOY, TMEILE) 2 =381,19502 Oo, 
TAH(LO), TVHCLEY, TMHILE) 2 0, %. | 
TAFCLE), TYFCLC), TMFOLC) & 9. ©5233,475 
WATFRVCI CY, WATFRMILC) 8 P395,312 
FWTVCIC), FWIMCIC) 3» Psts. ite 
CPPATILC), CPPVIILT), CPPM(LC) = %3200,268 o. 
? -7736,9 2A59,) “265A6, 35,562 60. 
MOMENT AY THE STEM (PINT 2) ee 
eoowe SECTION PROPFRITES AT X = en nant ( A,249 FFFY FROM FND 
“nM, CAMP, FACE MVERALt FFFFCTTVE  RFYNFORCING TFENSTON 
STA" WIDTH, TN, DFPYH TN, DEPTH, IN, AREA, SQ JN FACE 
+ 12599 2>,tt 1RA3> 0,44 TOP 
- 12,90 72,14 17.6% 2,00 AOTT 


5726,714 
=31252,95 
0, 
~23,8643A 


~17331 83 
8078930 
4078, 930 
I37.A022 


651 BL7.4,8 


OF TNE) awmoewe 


K J 
0.173 0,942 
9.339 O,BARY 


ACTSPA=77 
UNTT STRESS PROVISTON 


FLEXURE ANALYSTS aT x a of nny ¢ A,2u9 FROM END OF TOF) (+ M = TENSTON IN TOP) 
Lal 


INan e (fF OMPs4) 
CASF UR 4 SLICE LAME T/SLICE 


ween sevreaecwocoen Seeewoenceene ° 


Fe FS 
PST PSt 


erzee wmoeecece 


> OUTPHIT FROM STRUCTIIRAL ANALYSTS SUHARNUTINE See 


oo (MAN CASE 2 won 


TAN(LOD, TYNCICY, THNEEC) = n. 2068,695 
TaAVEIC), TVV(tC), TMVELT) & a, “9468 ,094 
TAWELOD. TYWCICT, THROLC) 2 ". 5, 
TAFCLEY, TVECLO), TMECLC) o “413, 7389 0, 
Tawi), TVHI(LO), TMHILC) 2 a, 0, 
TAFCLO), TVECLOD, TMFCLC) 2 a. =6437,519 
WATFRV(ITC), WATFRM(IC) © 2706, OR} 
FMTVEILCD, FWIMTLE) & 2746,981 
CPPATIC), CPPVILC), CPPM(LC) © %PA4 AAD 0, 
? PAT, 37012, A2n, 13372, 


A249 QUs5 
~43135 A? 
fn, 
=34,33726 
o, 
~25136,59 

19451,75 

(£05,758 

151,0090 


BBP Bey 


ele cata te 


Le 


RFRIN EXAMPLE V2, (94M CASF 2 PLUS 0,2 EARTHQUAKE 
14254355 ON O/T 7/A80 


r] 
&® RFGIN HEFL STRESS ANA YSTS 


SHEAR AND MOMENT AT THE STEMee 


moees SFFTINN PROPERTIES AT ¥ & 2,501 (14,249 FEFY FROM END OF KEEL) enon 
MOM, COMP, FACE OVERALL FFFECTIVE REINFORCING YFNSTON 


STEN WIATH, IN, PRFPTH IN, NEPTH, IN, AREA, SQ IN FACE « d 
+ 12,00 21,090 17,50 1,20 TOP = 0,27H 1, O88 
- 1a.nn 21,90 16,50 0,440 ROTT 0,183 0,939 


wees SHFAR ANALYSTS aT X 2 2,501 (14,249 FROM END OF HEFL) (4¢V¥ 3 END DOWN) owe 
{Nan Vv N (COMP +4) “ UNIT SHFAR ALLOWABLE ACt318e77 
CASF IA / SLICE LA / SLICE LA=FT/SLICE STRESS PSY UNIT STRESS PROVISION 


> MUITPHT FROM STRIICTURAL ANALYSTS SIIRROUTINE Som 
ene TNAN FASE ? ese 


TANCLEY, TYNCLEY, TYNTLC) ® a, 3073,975 2urin.an 
TAV(LT), TVV(LEY, TMVILC) 8 9. “1861,415 74400,277 
TAWFLO), TYWCILC), TMWCLC) & 9, 9, 0, 
TAF(LO), TVFCLC), TMFCLE) & 6946350 0, o2,30077 
TARILOE), TVH(ICY, TMHTLC) & a, 0, 0, 
TAF(LO), TVFCICY, TMECLO)D @ 960.7650 °14229,37 e118804,6 
wATFAVITC), WATFRM(IC) & 15473,53 110508,5 
‘ Fatvelly, FWIM(IC) «& 47AK,7AY 34367,77 
CPPAIEFY, CPPVITC), CPPM(LC) 3 ©1690,473 0, -1479,149 
? S4u2.7 =35,073 44640, 26,879 60.716 A.7,4,3 
FLEXIIRFE ANALYSTS AT X & 2,501 (14,2409 FROM FND OF HESL) (+6 2 TENSTON IN TOP) 
Loan © (fF AwPse) M Fer FS 
CASE LR / SIICFE theFT/SLICE PST PSI 


acces ereweenere weeeeeeocoae weoace eveecca 


> NITPUT FROM STRIICTIIRAL ANALYSTS SHARNUTINEG Seo 
ere LNAN FASF 2 ewe 


TANCECY, TVAILEY, THNCIC) & 9, 3473,175 Patin,an 
TaAVfLl), TYVELO), TMVELC) © a, @1AH1 LATS 2utnn,e77 
TAWIICY, TVW{ICY, TYWOIC) 2 4, o, 9, 
' TAF CIC), TVECLCY, TMFILC) 2 494,H35N 0, 42, 30077 
: Tact ey, TVHELOD, Pheer) = 9, 9, o, 
, TAETECY, TVECICY, THECLOY © 9n0,7H50 16279, 37 et1AROA A 
WATERV(LO), wATERM(IC) = 15473.53 #419505,.5 
7 FaTVCIC), FRIMTIC) 2 U7AK, TAI 34367,77 
COPATICY, FPPVIICY, CPPM(LC) 2 @Ah9N N78 a, e1479,149 
? “tS, uanun, fiha, AAtoA, 
a 
# MONULE wah COMPLETE 
# 
: id 
# IPNATE FILS RESFT 
# 


COMMAND FNTEREN 
FND 


746 { 


7-5 HAND CALCULATIONS 


7-5-1 Additional Active Earth Pressures 
a. At_end of heel (module SA). The crack precludes any active 
earth pressure here. 
b. On face of stem (module SP). From the Program Criteria 
Specifications Document, paragraph 8.5.1b: 
ue 
sin (X+¢ -9) 
kes 
, Sin B-5 
com sinh Sip (x- f ae Fae! S+5) 7" b-B~8 
aus -§-=) sin (X42) 
X = fan 
Pp = Oo? Pe ole oH em ‘A ie 
j= 0° fh 
rin 
$=I15° si 
a ele ) ape veneer at 
G=tm (74, /= ( ; 
ken = su “(Fo#is— 3 
ce = 
€0$(II,31) sin ‘(97,119)sin (75. eo [>RUT en 3) sin(iS= I, aa 
(«- F- )z 7.1929 - 1-3/2 75.9629" 5:0 (75.9529) 50/40) $29) sn(40) 
0.97958 
k 79596 


0.98058 (.997567)(.7697 1#) 


96 8 
O.LSS7I KOOKS? 
kre =. 82065 5 *Vo.9ee74 «1 
QWkpe2 0.82065 kg 2 O° F 2955 ~o, EOF9 = O,21575 
D3 kie 


as 
Base pressure (saverecl) = o2isrs (is) 5.25) [41.57 05+ 
Tote! Loree = 10159 es hese Fret 


7-36 


7-5-2 Inertial Force on Neutral Block: 


a ee ee re ee 


Height of Neurn) block 
*%9072.52 * 
Ey [Der tir) Sore = 3FO7IZ.5SL xX O,L= TE/L,50 


(aa + 501) terre), Loin re pork tile 


Ae sterg aad water force hove Lashed gnk 


( Erm in0-2-2 209 ) Gravity Dom Deven" 25 S959) 


c S/ 
ae Ves O72. (—-)* wher te 2! seexd 
1000 €¢ Pre ee 
ae (eS cee eee £o,0 sgn 
gree (H32)~ 12,0 = b 
1000 


= §{.0026 #8 -Seend cnity 


P= $e of yey’ a =a oors)(ae\(i2) iret 


a Y7ILZS ey, 
Tote ert)? Lore = 2E/te.$0+979.15 
= ¥593.75 7Y 


7-5-3 Shear in Stem at Base: 


C2r¢A add!) 2¢+)re Soe 377 From mo dec) 
Westerg aord Wrder Loracs A797 


Welgse of stem= 6039.99 (0,t)2/2 09 
ZS6¢ 71 


wx che, teow 


alec. 


q 
‘| 
1 
4 
{ 
q 
i 


Woe. 


7-6 COMPARISONS OF RESULTS 


7-6-1 Active Earth Pressures on Stem: 


Hand Percent 

Item Program Calculation Difference of Hand 
Total pressure coefficent 0.8238 0.8207 0.0031 0.38 
Additional force on stem, lb/ft 377.45 371.7 5.75 1.55 


7-6-2 Inertial Force on Stability Neutral Block: 


8648.04 lb/ft 
8593.75 


54.29 = 0.63 percent of hand- 
calculated value 


Program value 
Hand calculation 


Difference 


7-6-3 Shear in Stem at Base: 


2618.675 lb/ft 
2564 


Program value 
Hand calculation 


Difference 


54.675 = 2.13 percent of hand- 
calculated value 


CHAPTER 8: PROBLEM V7 


8-1 DESCRIPTION OF PROBLEM. This problem involves considerations of 
seepage pressure options for a basic floodwall. The variable 
IFST in data list SEEP has four possible values: 


8-1-1 ISFT=1 (default value) causes the line of creep method to be used 
as described in EM 1110-2-2501, "Flood Walls." 


8-1-2 ISFT=2 causes a perched water table to be used where the full hy- 

drostatic pressure on the end of the heel (or the key if it is 
under the end of the heel) to be extended across under to the base, with 
the toe-side pressures to be full hydrostatic down to the top of the toe. 
An impervious barrier is assumed to extend from the end of the toe 
sutward. 


3-1-3 ISFT=3 causes the full hydrostatic pressures to be carried down 

to the ends of the heel and toe. Uplift is calculated as varying 
linearly across the base. This is frequently used for retaining walls 
and dams. 


8-1-4 ISFT=4 is like ISFT=3 except that uplift is used as inputted with 
data list HSPV for analysis, or zero for design. 


8-2 PREPARATION OF DATA 
8-2-1 Wall Geometry: 


List 
Name ETS TW2 STR HEELW 


WLA 120 10 Cc 18 


List 
Name BW BW1 BW2 BS 


WLAB 30 29 31 =O 


List 

Name HEELT2 HEELW HEELT1 

WLAH 24" NS) 24" 

List 

Name KFLAG DKEY WKEY BKTE 

WLAK 0 4 24" 2 

List 

Name TSTT TSB TSTB HSTPH HSTPB HSBPB 
WLAS 24" 0 24" 0 0 0 


4 
| 


wee 


BIEL TOEHT 1TS2 ‘Wl TSl 
100 24" 100 0 100 


Soil Surfaces: 


LC ESAW HS3 
106 100 


LC ESTW SST 


wyarsenn | 


List 
Name 


SEEP 
SEEP 
SEEP 
SEEP 
SEEP 
SEEP 
SEEP 
SEEP 


15 650 130 15 650 (terminate list here) 


Seepage Data: 


ISFT KRACK (1 = yes, 2 = no) Remarks 
1 1 
2 1 
3 1 
4 1 Use list HSPV 
1 2 
2 2 
3 2 
4 2 Use list HSPV 
LC ELWT ELWH HGSW ISLC ISFT KRACK 
1 106 118 D 1 1 1 
2 106 118 D 1 2 1 
3 106 118 D 1 3 1 
4 106 118 D 1 4 1 
5 106 118 D 1 1 2 
6 106 118 D 1 2 2 
7 106 118 D £ 3 2 
8 106 118 D 1 4 2 


LOC 
1 End of Toe 
End of Heel PV 


DATA FILE: 


LIST EXU7DAT 


1000 INIT 

1010 8 

1020 F 

1030 H 

104@ NAME HYPOTHETICAL PROBLEM V7, SEEPAGE COMPARISON 
2000 SPE3 15.0 650.0 130.@ 15.0 650.0 


210@ SSHC @ 106.0 100.0 

211@ SST @ 106.0 100.@ 
3010 SEEP 1 106.0 118.@ Di 1 1 | 
3020 SEEP 2 106.0 118.@ Dt 2 1 ; 
3030 SEEP 3 106.0 118.9 D 1 3 1 
3040 SEEP 4 106.0 118.0 D 1 4 1 | 
305@ SEEP 5 106.@ 118.0 D i 1 2 
306@ SEEP G6 106.0 118.0 D 1 2 2 | 
3e7@ SEEP 7 106.0 118.8 D 1 3 2 

3@8@ SEEP 8 106.0 118.0 D 1 4 2 

310@ HSPU 4 1 625.0 

3110 HSPVY 4 31 1125.8 

312@ HSPU 8 1 625.0 

313@ HSPU 8 31 1125.0 


4000 UWLA 120.0 10.0 C 18.0 

4010 WLAB 30.0 29.0 31.8 9.0 

4020 WLAH 24.0 S$ 24.8 

4030 WLAK @ 4.0 24.0 2.@ 

4040 WLAS 24.0 0.0 24.0 @.0 @.0 C 
4050 WLAT 100.0 24.0 1002.0 @.0@ 100.0 
5000 UPDATE 


8-3 


8-3 LIME-SHARING TERMLNAL [NPUT/OUTPUT AND PART OF REPORT FILE 


PRINTOUT: 


SFORTRAN 
SRUN WESLIB/TUDA,R 


10/02/80 11.601 


PROGRAM TUDA -~ 713-F3-RO 687 
T-UALL DESIGN/AMALYSIS 
REL 1.6 AUG 80 
(RESPOND UITH % FOR ANY HELP) 
ENTER UPDATE FILE NAME (7 CHAR MAX) 
FEXUTUPD 


FOR REPORT F 

ENTER NE TOBE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX. 
eA. 

ENTER YOUR MACON ACCOUNT NUMBER 


ENTER NAME OF COMMAND-DATA FILE OR 
caren Se a Penn LOG. RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY 
PROCESSING DATA FILE... 


NOT ENOUGH VALUES ll ta IN DATA LIST - SPE3 
TRAILING VALUES SET 


: UPDATE FILE RESET 

3p DATA FILE PROCESSING DONE 

i RETURN TO INTERACTIVE INPUT 

9RUN FA 

THE RESULTANT RATIO » @.4535, FOR LOAD CASE 1 
THE RESULTANT RATIO © @.S368, FOR LOAD CASE 2 
THE RESULTANT RATIO = @.4141, FOR LOAD CASE 3 
THE RESULTANT RATIO « @.4832, FOR LOAD CASE 4 
THE RESULTANT RATIO © @.4736, FOR LOAD CASE 5& 
THE RESULTANT RATIO © @.S368, FOR LOAD CASE 6 
THE RESULTANT RATIO = @.4141, FOR LOAD CASE 7 
THE RESULTANT RATIO © @.4832, FOR LOAD CASE 8 


8-4 


FINAL FACTOR OF SAFETY AGAINST SLIDING © 3.90, FOR LOAD CASE 1 
BY ALLOWABLE STRENGTH 
. C’ C/FS48C’ TANPHI ’ = TAMPHI/FS 


&. FINAL FACTOR OF SAFETY AGAINST SLIDING « 3.75, FOR LOAD CASE 2 
Si BY ALLOUABLE STRENGTH METHOD 
C’eC/FS+2C’ TANPHI ’ © TANPHIZFS 


FINAL FACTOR OF SAFETY AGAINST SLIDING © 3.70, FOR LOAD CASE 3 
BY ALLOWABLE STRENGTH METHOD 
C‘=C/FS+eC’ TANPHI ‘= TANPHI/FS 


FINAL FACTOR OF SAFETY Late I SLIDING © 3.45, FOR LOAD CASE 4 
BY ALLOWABLE STRENGTH METHOD 
C’ eC/FS+2C’ TANPHI’ = TANPHI/FS 


FINAL FACTOR OF SAFETY AGAINST SLIDING © 3.85, FOR LOAD CASE S 
BY ALLOWABLE STRENGTH METHOD 
C’ eC/FS+2C’ TANPHI ’ *TANPHI/FS 


FINAL FACTOR OF SAFETY AGAINST SLIDING = 3.51, FOR LOAD CASE 6 
BY ALLOWABLE STRENGTH METHOD 
C’=C/FS+2C’ TANPHI ‘= TANPHI/FS 


FINAL FACTOR OF SAFETY AGAINST SLIDING + 3.49, FOR LOAD CASE 7 
Bye ALLOVABLE STRENGTH METHOD 
*eC/FS+2C’ TANPHI ‘= TANPHI/FS 


FINAL FACTOR OF SAFETY AGAINST SLIDING = 3.29, FOR LOAD CASE 8 
BY ALLOWABLE STRENGTH METHOD 
C’ =C/FS+2C’ TANPHI ’ = TANPHI/FS 


TUTAL CONCRETE VOLUME «= 108.0@ (CU FT 7 LF), FOR LOAD CASE 1 
TOTAL CONCRETE VOLUME = 108.0@ (CU FT 7 LF), FOR LOAD CASE 2 
TOTAL CONCRETE VOLUME = 108.0@ (CU FT “ LF), FOR LOAD CASE 3 
TOTAL CONCRETE VOLUME « 108.0@ (CU FT 7 LF), FOR LOAD CASE 4 
TOTAL CONCRETE VOLUME «= 108.0@ (CU FT 7 LF), FOR LOAD CASE 5 
., TOTAL CONCRETE VOLUME « 108.0@ (CU FT / LF), FOR LOAD CASE 6 
TOTAL CONCRETE VOLUME « 108.0@ (CU FT 7 LF), FOR LOAD CAGE 7? 
TOTAL CONCRETE VOLUME «= 108.06 (CU FT 7 LF), FOR LOAD CASE 8 
: EMTER 1 TRASETAAAD So0% FESR Sattace Actas 


RETURN ) 
(NOTE? DO NOT ENTER 1 IF YOU ARE GOING TO RUN MODULE UD.) 
64 OR @ TO OMIT THE PLOTS 


FR ee 


TO TERMINATE GRAPHICS 


de 3 


NOSTUUdNOD JOVdIRS “SN WI1EOUd IWOILIHLOGAH 


NOSIM¥dNOD 3OVd33S SN W31EONd “WOTLIHLOGAN | 


B@ 38v9 Gv0i 


ONIuvaa 


NOSTUVIMOD 3037S °H) WITEONd IVOTLIHLOGAN 


8-9 


NOSIUVdHOD 3033S “SN WITEONd IVOTLINLOGAH 


TIVIS 3uNnsssd 
[ ee | 
9a) ‘azet 


ae] 
Tivos 02 


ec BUSEeeaw' waivn aniseva 


7 


ie NOSTM¥dN0D 30VG238 “SN WIIEOUd IWOTLBLOGAN © 


§ 369 dv01 


NOSTWGUOD FOVEIIS °ON WI1ONd TWITAIHLOGAH 


8-12 


ONT UVIE 


9 3$¥9 avo * NOSTAVdNOD 30Vd33S “8 WITEOUd 1VOTLIHLOGAN — 


2 38¥9 avoir NOSIUWawOD FOWdIIS “BN WI1EOYd WOTLIHLOGAH ° es 


| 
| 
| 
| 


3$¥9 av01 


OnIuVaE 


°sats *9Ee 


WRTeGa Ea has 


NOSTWWdWOD 30UdTaS ‘9M NI1GO¥d IV3ILSHLOdGAH 


Y 


T1VIS BUNGE Id 
Ca a 
CET “SLEt 
nw3s 10H 


aniseea 


ACTIVE LOAD CASES 


S300 NOV SW 


ENTER 1 TO PLOT INPUT DATA 
2 TO PLOT FORCES AND MOMENTS 
X TO TERMINATE GRAPHICS 


Kes 
as 


s 
; UPDATE FILE RESET 


8 
; CORMMAND-DATA PHASE ENTERED 


COMMAND 
END 


ENTER S TO SEND REPORT TO ADPC TERMINAL 
OR @ TO SAVE IT AS _A PERMANENT FILE 
OR 1 TO DETACH (DESTROY) IT-- 


70 

Aa Roa tag FOR NEW PERMANENT FILE TO HOLD THE REPORT FILE (8 CHAR. MAX.) 
FEXKY 

REPORT FILE SAVED AS FILE NAMED EXU7REPO (UNLESS <S@> MESSAGE PRINTED ABOVE) 


your update file for future restart is named EXU7UPD 
stop OK (release unneeded files? 


cial atthe SMES thie 3 


So Ee ere rey re er 


BEDIT OLD EXU7REPO 
~FUS 3 OVERTURN 


$ BEGIN THE OVERTURNING COMPUTATION 


DEFAULT VALUE OF 1 USED FOR NPPD(LC) CLOAD CASE 1) 
RESULTANT IS UITHIN THE KERN 


CREEP PATH DESCRIPTION FOR LOAD CASE 1 


X-COORDINATES Y-COORDINATES HYDROSTATIC PRESSURE 
20.00 118.00 e. 
20.60 96.00 1375 .0@ 
18.00 96.e0 1336.01 
16.0@ 100.00 998.83 
-10.00 100.00 491.97 
10.08 106.0@ e. 


OVERTURNING HYDRAULIC GRADIENT © @.3119 


> VALUE OF NPPD(LC) FOUND = 1 IN S/R CHEKIT (LOAD CASE 1) 
PASSIVE EARTH PRESSURES FOR LOAD CASE 1 
MPPD ° 
ELEVATION OF TOP OF SOIL : 106.16 CFT) 
RE T TOP OF SOIL » 6, (LBS/S@.FT) 
ELEVATION AT BOTTOM OF TOE * 100.00 (FT) 
PRESSURE AT BOTTOM OF TOE * -1273.7 (LBS/S@Q.FT) 
ELEVATION OF LOWEST POINT ON WALL = 96.000 (FT) 
PRESSURE AT LOWEST POINT ON WALL © -1273.? (LBS/SQ.FT) 
PASSIVE EARTH FORCE ° -8979.4 (LBS/SLICE) 
PASSIVE EARTH MOMENT ° -2290.5 (FT-LBS/SLICE) 
DISTANCE FROM THE TOE TO THE RESULTANT * 13.60 (FT) 
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON 2 -84426.20 pre acertces 
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES e 8979.42 (LES/SLICE) 
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES = -479536.79 (FT-LBS/SLICE) 


THE RESULTANT RATIO = @.453S, FOR LOAD CASE 1 


DEFAULT VALUE OF 


1 USED FOR NPPDCLC) (LOAD CASE 2) 
RESULTANT IS WITHIN THE KERN 


> VALUE OF NPPD(LC) FOUND » 1 


PASSIVE EARTH PRESSURES FOR LOAD CASE 2 


NPPD 
ELEVATION OF TOP OF SOIL 
PRESSURE AT TOP OF SOIL 


ELEVATION AT BOTTOM OF TOE 


PRESSURE AT BOTTOM OF TOE 
ELEVATION OF LOWEST POINT 
PRESSURE AT LOWEST POINT ON 
PASSIVE EARTH FORCE 
PASSIVE EARTH MOMENT 


ON WALL 
ON WALL 


: 


DISTANCE FROM THE TOE TO THE RESULTANT 


VERTICAL FORCE DUE TO PB sgirtn PRESSURE ON 


HORIZONTAL FORCE DUE 
ROME 


THE RESULTANT RATIO « 


LOAD CASE 3 


DEFAULT VALUE OF 


ON BASE 
'O HYDROSTATIC PRESSURES 
NT DUE TO OPLIFT wo HYDROSTATIC PRESSURES 


IN 


S/R CHEKIT (LOAD CASE 2) 


(L53/s0. FT) 
(L880. FT) 
(LBS/$0.FT) 


(LBS/SLICE) 
(FT-LBS/SLICE) 


* 16.11 (FT) 


-37500.00 (LBS/SLICE) 
9625.00 (LBS/“SLICE) 
~640333.34 (FT-LBS/SLICE) 


@.5368, FOR LOAD CASE 2 


i USED FOR NPPD(LC) (LOAD CASE 3) 
RESULTANT IS WITHIN THE KERN 


> VALUE OF NPPD(LC) FOUND « 1 


PASSIVE EARTH PRESSURES FOR LOAD CASE 3 


MPPD 
ELEVATION OF TOP OF SOIL 


TOM TOE 
ELEVATION OF LOWEST POINT 


PRESSURE AT LOWEST POINT ON YALL 
ORCE 


PASSIVE EARTH F 
PASSIVE EARTH ROMENT 


DISTANCE FROM THE TOE TO THE RESULTANT 


VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE 
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES 
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES 


THE RESULTANT RATIO » 


ON WALL 


osrpeesese 
' @ 
rome 
a 
o 
oe 
° 
> 


-2678.4 


IN S/R CWEKIT (LOAD CASE 3) 


(FT) 
(LBS/SQ@.FT) 
(FT) 
(LBS7SQ.FT) 
(FT) 
(LBS/SG.FT) 


(LBS/SLICE) 
(FT-LBS/SLICE) 


* 12.42 (FT) 


-26250.00 (LBS/SLICE) 
105@0.0@ (LBS/SLICE) 
~S25250.00 (FT-LBS/SLICE) 


@.4141, FOR LOAD CASE 3 


LOAD CASE 4 


DEFAULT VALUE OF i USED FOR NPPD(LC) (LOAD CASE 4) 
RESULTANT IS WITHIN THE KERN 

> ENTER S/R PRSDAT 

> VALUE OF NPPD(LC) FOUND = i IN S/R CHEKIT (LOAD CASE 4) 


| PASSIVE EARTH PRESSURES FOR LOAD CASE 4 
} 
i 
t 


NPPD 
ELEVATION OF TOP OF 


SOIL - 106.16 (FT) 
PRESSURE AT TOP OF SOIL .- @ (LBS7SQ.FT) 
ELEVATION AT BOTTOM OF TOE = 100.00 (FT) 
RESSURE AT BOTTOn OF TOE * -137a. (LBS/SQ.FT) 
ELEGATTON OF LOUEST POINT ON WALL = -008 (FT) 
PRESSURE AT LOVEST POINT ON WALL © -1378.3 (LBS/S0.FT) 
PASSIVE EARTH FORCE - -9675.8 (UBS/SLICE) 
PASSIVE EARTH MOMENT ° -8467.9 (FT-LBS/SLICE ) 
DISTANCE FROM THE TOE TO THE RESULTANT ° 14.50 (FT) 
VERTICAL FORCE DUE TO UPLIFT PRESSURE On © | -26250.00 (LBS’“SLICE) 
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES - 9675.00 (LBS’SLICE) 
MOMENT DUE TO UPLIFT AND MVDROSTATIC PRESSURES = -488008.62 (FT-LBS/SLICE) 
THE RESULTANT RATIO «= @.4832, FOR LOAD CASE 4 ; 
LOAD CASE 5 ' 
DEFAULT VALUE OF i USED FOR NPPD(LC) (LOAD CASE 5) 
RESULTANT IS WITHIN THE KERN 
* CREEP PATH DESCRIPTION FOR LOAD CASE S 
§ X-COORDINATES Y-COORDINATES HYDROSTATIC PRESSURE 
20.80 118.00 @. 
20.00 106.00 750.00 
20.00 100.00 1032.16 
‘i 96.00 1220.27 
18.00 96.60 1189.33 
-10.00 100.00 467.84 
-10.00 106.00 e. j 
OVERTURNING HYDRAULIC GRADIENT + ©.2476 4 
> VALUE OF NPPDCLC) FOUND = 2 IN S/R CHEKIT (LOAD CASE §) 


PASSIVE EARTH PRESSURES FOR LOAD CASE 5S 
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ae 


NPPD e 
ELEVATION OF TOP OF SOIL ° 106.10 (FT) 
PRESSURE AT TOP OF SOIL . @. (LBS/7SQ.FT) 
ELEVATION AT BOTTOM OF TOE . 100.00 (FT) 
PRESSURE AT BOTTOM OF TOE = -1862.3 (LBS/SQ.FT) 
EL TION OF LOWEST POINT ON WALL « - 000 (FT) 
RESSURE AT LOWEST POINT WALL = -1852.3 (LBS7SQ.FT) 
PASSIVE EARTH FORCE e ~8828.9 (LBS/SLICE > 
PASSIVE EARTH MOMENT = -@2a62.1 (FT-LBS/SLICE) 
DISTANCE FROM THE TOE TO THE SEPT ANT © 14.81 (FT) 
' VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE - -281862.62 (LBS/SLICE) 
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES = 8828.94 (LBS/SLICE) 
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES « -438168. oe (FToLBS SLICE) 


| THE RESULTANT RATIO « @.4736, FOR LOAD CASE 5S 
LOAD CASE 6 


| DEFAULT VALUE OF 1 USED FOR NPPD(LC) CLOAD CASE 6) 
RESULTANT IS WITHIN THE KERN 


> VALUE OF NPPD(LC) FOUND = 1 IN S/R CHEKIT (LOAD CASE 6) 


PASSIVE EARTH PRESSURES FOR LOAD CASE 6 


NPPD ° 1 
eee OF TOP ed SOIL s 106.10 (FT) 
RESSURE AT TOP OF SOIL »= 6. (LBS/“S@.FT) 
ELEVATION AT BOTTOM OF TOE . 100.00 (FT) 
PRESSURE AT BOTTOM OF TOE ® -1368.2 (LBS/7SQ.FT) 
ELEVATION OF LOWEST POINT ON WALL = 96. (FT) 
PRESSURE AT LOWEST POINT ON WALL - -1365.2 (LBS/7S0.FT) 
PASSIVE EARTH FORCE * -9625.0 (LBS/SLICE) 
: PASSIVE EARTH MOMENT * -2456.2 (FT-LBS/SLICE) 
DISTANCE FROM THE TOE TO THE RESULTANT © 16.11 (FT) 
, VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE © -37580.00 (LBS/SLICE) 
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES 9625.00 (LBS/SLICE) 
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES = -64@333.34 (FT-LBS/SLIC 


THE RESULTANT RATIO © @.5368, FOR LOAD CAGE 6 


LOAD CASE 7 


DEFAULT VALUE OF 1 USED FOR NPPD(LC) (LOAD CASE 7) 
RESULTANT IS VITHIN THE KERN 


> VALUE OF MPPD(LC) FOUND = 1 IN S/R CHEKIT (LOAD CASE 7) 


8-20 


PASSIVE EARTH PRESSURES FOR LOAD CASE 7? 


NPPD ° 1 
ELEVATION OF TOP OF SOIL = 106.36 (FT) 
PRESSURE AT TOP OF SOIL = @. ye ee FT) 
ELEVATION AT PL A ia OF TOE * 10.00 
PRESSURE AT BOTTOM OF TOE = 1489.4 (LBS /s0. FT) 
ELEVATION OF LOWEST POINT ON WALL = 96.000 T) : 
I PRESSURE AT LOWEST POINT ON WALL = -1489.4 (LBS/SQ. FT) i 
b PASSIVE EARTH FORCE = 10500. (LBS/SLICE) : 
PASSIVE EARTH MOMENT = -2678.4 CF T-LBS/SLICE) 
DISTANCE FROM THE TOE TO THE RESULTANT * 12.42 (FT) 
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE = ~26250.00 (LBS/SLICE) j 
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES 1050@.0@ (LBS/SLICE) 
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES = -S2S250.0@ (FT-LBS/SLICE) 
THE RESULTANT RATIO « @©.4141, FOR LOAD CASE 7 
LOAD CASE 8 
4 
4 
DEFAULT VALUE OF 1 USED FOR NPPD(LC) (LOAD CASE 8) } 
RESULTANT I65 WITHIN THE KERN 
> ENTER S/R PRSDAT 
> VALUE OF NPPD(LC) FOUND = 1 IN S/R CHEKIT (LOAD CASE 8) 


PASSIVE EARTH PRESSURES FOR LOAD CASE 8 


NPPD . 2 
ELEVATION OF TOP OF SOI s 106.16 (FT) 
PRESSURE AT TOP OF SOIL » 6. (L3$7S0.FT) 
ELEVATION AT BOTTOM OF TOE = 100.00 (FT) 
AT BOTTOM OF TOE * -2378.3 (L8S/50.FT) 
ELEVATION OF LOWEST POINT ON WALL © 96.000 (FT) 
PRESSURE AT LOWEST POINT ON VALL = -1372.3 (LBS 7$Q.FT) 
PASSIVE EARTH FORCE = -9675.0 (LBS/SLICE ) 
PASSIVE EARTH MOMENT « -2467.9 (FT-LBS/SLICE) 
DISTANCE FROM THE TOE TO THE RESULTANT © 14.6@ (FT) 
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE = -26250.00 (LBS/SLICE) 
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES = 9675 .0@ (LBS/SLICE) 


MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES * -488@98.62 (FT-LBS/SLICE) 


THE RESULTANT RATIO « @.4832, FOR LOAD CASE 8 


HAND CALCULATIONS: 
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8-4-1 Line of Creep for Load Case 1 (Crack). Creep path length = 2.00 
+ 4.472 + 26.00 + 6.00 = 38.472 ft: 


Position Potential 


Point Y Coordinate Head Head Pressure | 
q 
a 118.00 a2 12 ) j 
b 106.00 ) 12 750 7 
c 96.00 10 12 1375 { 
d 96.00 10 11.376 1336 
e 100.00 6 9.981 999 
f 100.00 6 1.871 492 
h 106.00 0 fy) 0 
1 
{ 
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8-4-2 Perched Water Table for Load Case 2: 


Point Pressure, psf Direction 
a 0) 
62.5(118 - 96) = 1375 
1375 
62.5(118 - 100) 1125 
c 1375 > 
f£ 1125 > 
g  62.5(106 - 102) = 250 > 
h 0 > 


1375 + 1125 


Horizontal force = 1375(22)5 - 5) 


(4) - 250(4)5 = 9625 1b/ft 


Vertical force Jee i (30) = 37,500 lb/ft 


8-4-3 Load Case 3--Full Hydrostatic: 


Point Pressure, psf Direction 
; a 0 + 
o ~6255(0118. = 96)--=° 2375 é 
: e, *aa75 n 
f  62.5(106 = 100) = 375 4 
d. 4375 es 
£ 375 ‘ 
e 276 > 
" h 0 oa 
Horizontal force = 1375(22)5 7 375(6)5 - BIB (4) = 10,500 lb/ft < 
+ 
: Vertical force = 222 322 (30) = 26,250 lb/ft + 


8-4-4 Load Case 4--Load Case 3 with Special Input Uplift: 


Point Pressure, psf Direction 

a (0) + 

c 1375 + 

ce 1125 (data list HSPV at LOC = 31) r 
£ 625 (data list HSPV at LOC = 1) + 

| d proportion = 625 + re) = 1092 > 
i f proportion = 625 + 1125 = 625 (26) = 1058 > 
f 62.5(106 - 100) = 375 > 

h 0 > 


_ 1092 + 1058 


Horizontal force = 1375(22)5 7) 


gay. 375(6)5 = 9700 lb/ft 


1125 + 625 
2 


Vertical force = (30) = 26,250 lb/ft 


8-4-5 Line of Creep for Load Case 5 (No Crack). Creep path length = 
10.00 + 38.472 = 48.472 ft: 


Position Potential 


Point Y Coordinate Head Head Pressure q 
a 118.00 -12 12 0 
b 106.00 0 12 750 
c 96.00 10 9.524 1220.25 
d 96.00 10 9.0292 1189.325 
¢ e 100.00 6 7.992 870.125 
¥ f 100.00 6 1.4654 466.5875 
a h 106.00 0 0 0 
{ 
i 


8-4-6 Load Cases 6, 7, and 8. These should be the same as Load Cases 
2, 3, and 4. 


8-5 COMPARISONS OF RESULTS 
8-5-1 Load Case 1--Line of Creep, with Crack: 


Hand 
X Coordinate Y Coordinate Program Calculation Difference 


20.00 : : . 0 
20.00 0 
18.00 
16.00 

-10.00 

-10.00 


Load Case 2--Perched Water Table: 


Hand 
Value Program Calculation Difference 


Horizontal force, lb/ft 9,625 9,625 
Vertical force, lb/ft ~37,500 - 37,500 


Load Case 3--Full Hydrostatic: 


Hand 
Value Program Calculation Difference 


Horizontal force, lb/ft 10,500 10,500 0 
Vertical force, lb/ft -26,250 -26,250 0 


Load Case 4--Load Case 3 with Special Input Uplift: 


Hand 
Value Program Calculation Difference 


Hc rizontal force, lb/ft 9,675 9,700 25 = 0.26% 
Vertical force, lb/ft -26,250 -26,250 0 


Load Case 5--Line of Creep, No Crack: 


Hand 
X Coordinate Y Coordinate Program Calculation Difference 


0 0 
750. 750.00 
1032. == 
1220. 1220.25 
1189. 1189.33 
870. 870.125 
467. 466.5875 1.2525 
0 0 
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8-5-6 Load Cases 6-8. With full hydrostatic pressure calculated down 
to the bottom of the heel, the existence of a crack in the heel 
earth cover should make no difference: 


{ 
| 
i 


Load Program Output 
Case Horizontal Force Vertical Force Difference 


2 9,625.00 -37,500.00 0 
6 9,635.00 ~37,500.00 0 
3 10,500.00 ~26,250.00 0 
7 10,500.00 ~26,500.00 0 
4 9,675.00 ~26,250.00 0 


8 9,675.00 ~26,250.00 0 
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Technical Report K-78-1 


Instruction Report O-79-2 


Technical Report K-80-1 


Technical Report K-80-2 


Instruction Report K-80-1 


Instruction Report K-80-3 


Instruction Report K-80-4 


Instruction Report K-80-6 


Instruction Report K-30-7 


Technical Report K-80-4 


Technical Report K-80-5 


Instruction Report K-8° 2 


Instruction Report K-81-3 


Instruction Report K-81-4 


Instruction Report K-81-6 


Instruction Report K-81-7 


WATERWAYS EXPERIMENT STATION REPORTS 
PUBLISHED UNDER THE COMPUTER-AIDED 
STRUCTURAL ENGINEERING (CASE) PROJECT 


Title 


List of Computer Programs for Computer-Aided 
Structural Engineering 


User's Guide: Computer Program with Interactive 
Graphics for Analysis of Plane Frame Structures 
(CFRAME) 


Survey of Bridge-Oriented Design Software 


Evaluation of Computer Programs for the 
Design/Analysis of Highway and Railway Bridges 


User's Guide: Computer Program for Design/Review 
of Curvilinear Conduits/Culverts (CURCON) 


A Three-Dimensional Finite Element Data 
Edit Program 


A Three-Dimensional Stability Analysis/Design 
Program (3DSAD) 
Report 1: General Geometry Module 


Basic User's Guide: Computer Program for Design and 
Analysis of Inverted-T Retaining Walls and Floodwaills 
(TWDA) 


User's Reference Manual: Computer Program for 
Design and Analysis of Inverted-T Retaining Walls 
and Floodwalis (TWDA) 


Documentation of Finite Element Analyses 
Report 1: Longview Outlet Works Conduit 
Report 2: Anchored Wall! Monolith, Bay 
Springs Lock 


Basic Pile Group Behavior 


User's Guide: Computer Program for Design and 
Analysis of Sheet Pile Walls by Classical Methods 
(CSHTWAL) 

Report 1: 
Reoort 2: 


Computational Processes 
Interactive Graphics Options 


Validation Report. Computer Program for Design 
and Analysis of Inverted-T Retaining Walls and 
Floodwalls (TWDA) 


User's Guide: Computer Program for Design and 
Analysis of Cast-in-Place 1 unnel Linings (NEWTUN) 


User's Guide: Computer Program for Optimum 
Nonlinear Dynamic Design of Reinforced Concrete 
Slabs Unde: Blast Loading (CBARCS) 


User's Guide’ Computer Program for Design or 


Investigation of Orthogonal Culverts (CORTCUL) 


Date 


Feb 1978 


Mar 1979 


Jan 1980 


Jan 1980 


Feb 1980 


Mar 1980 


‘un 1980 


Dec 1980 


Dec 1980 


Dec 1980 


Dec 1980 


Dec 1980 


Feb 1981 
Mar 1981 


Feb 1981 


Mar 1981 


Mar 1981 


Mar 1981 


